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PREFACE 

This  report  is  a  presentation  of  the  oceanographic  data  collected  from  28  July  to 
4  August  1963  during  the  U.S.  Coast  Guard  Cutter  Evergreens  special  survey  per- 
formed at  the  conclusion  of  the  regular  work  that  is  done  for  the  International  Ice 
Patrol  off  the  Grand  Banks  of  Newfoundland  and  in  the  Labrador  Sea  every  year. 
The  areas  surveyed  consisted  of  Kennedy  Channel,  Kane  Basin,  Smith  Sound,  and 
upper  Baffin  Bay  and  the  data  covered  in  this  report  includes  physical,  chemical, 
geological  oceanography,  and  bathymetry. 

The  author  of  the  section  on  physical  oceanography  is  Alfred  P.  Franceschetti, 
Oceanographer,  U.S.  Coast  Guard  Oceanographic  Unit;1  the  section  on  nutrient 
distribution  was  written  by  David  A.  McGill  and  Nathaniel  Corwin,  both  of  the 
Woods  Hole  Oceanographic  Institution;  and  that  on  the  sediments  and  topography 
of  Kane  Basin  was  by  Elazar  Uchupi  also  of  the  Woods  Hole  Oceanographic 
Institution. 

The  author  of  the  first  section  wishes  to  express  his  appreciation  and  gratitude 
to  Mr.  J.  W.  McGary  of  U.S.  Coast  Guard  Oceanographic  Unit  and  LCDR  R,  M. 
Morse,  USCG,  who  reviewed  the  section  of  this  manuscript  on  physical  oceanography 
and  made  many  valuable  suggestions  and  to  LCDR  V.  W.  Driggers,  USCG,  for  his 
assistance  in  data  processing  and  quality  control. 


1  Present  employment :  Oceanographer,  National  Oceanographic  Data  Center,  Washington,  D.C. 


Oceanographic  Conditions  in  Kennedy  Channel,  Kane  Basin, 
Smith  Sound,  and  Upper  Baffin  Bay,  Summer  1963 

By  Alfred  P.  Franceschetti 


In  addition  to  the  CGC  Evergreen's  normal  post- 
season survey,  which  consists  of  a  triangular  29- 
station  survey  off  Cape  Bonavista,  Newfoundland, 
and  a  24-station  section  between  South  Wolf  Is- 
land, Labrador,  and  Cape  Farewell,  Greenland, 
Evergreen  collected  oceanographic  data  in  Ken- 
nedy Channel,  Kane  Basin,  Smith  Sound,  and 
upper  Baffin  Bay. 

The  survey  was  conducted  at  the  request  of  the 
Office  of  Naval  Research  whereby  the  Coast  Guard 
furnished  the  oceanographic  team  and  facilities  of 
Evergreen.  Ice  Island  "WH-5  had  been  blocking 
Kennedy  Channel  since  the  previous  winter,  which 
resulted  in  the  surveyed  areas  being  completely  ice 
free  with  the  exception  of  a  few  bergs  along  both 
shores.  There  are  no  records  of  a  similar  situation 
having  occurred  previous  to  the  summer  of  1963, 
although  the  area  had  been  occasionally  navigable 
with  difficulty  in  the  past  by  ice  breakers.  Figure 
1  shows  Evergreen's  track  in  this  area. 

At  the  conclusion  of  the  Labrador  Sea  section  off 
Cape  Farewell,  Greenland,  Evergreen,  under  the 
command  of  CDR  C.  S.  Changaris,  USCG,  set 
course  for  Thule,  Greenland,  arriving  on  25  July. 
After  a  2-day  layover  in  Thule  during  which  time 
plans  were  made  for  the  forthcoming  survey,  sup- 
plies were  taken  aboard  and  the  three  additional 
'civilian  scientists  sponsored  by  ONR  boarded. 
Evergreen  left  for  Smith  Sound  to  moor  three 
toroidal  buoys  with  Richardson  current  meters, 
anemometers,  and  radio  beacons.  The  moorings 
were  accomplished  on  28  July  between  Cape  Hath- 
erton,  Greenland,  and  Cape  Herschel,  Ellesmere 
Island.  Because  the  ice  island  blocking  Kennedy 
Channel  had  shifted  and  broken  loose  between  2-i 
July  and  26  July  and  was  drifting  south  in  three 
pieces,  it  was  decided  to  conduct  the  section  across 
Kane  Basin  from  ('ape  Louis  Napoleon,  Ellesmere 
Island,  to  Cape  Russell,  Greenland  first,  in  the 
event  that  the  polar  pack  ice  moved  rapidly  south. 


The  section  across  Kane  Basin  was  begun  on  28 
July  with  station  8750  and  was  completed  on  29 
July.  Evergreen  then  proceeded  to  the  lower  part 
of  Kennedy  Channel  and  took  five  oceanographic 
stations  south  of  the  descending  pack  ice  in  a  line 
from  Cape  Madison,  Greenland,  to  Collinson, 
Ellesmere  Island.  All  were  accomplished  on  29 
July.  Evergreen  then  proceeded  in  a  southwest- 
erly direction  taking  an  oceanographic  station  in 
the  deepest  part  of  the  Kane  Basin  Channel  off 
Cape  Frazer,  Ellesmere  Island,  and  two  stations 
between  the  Kane  Basin  section  and  Smith  Sound 
section,  also  in  the  deepest  part  of  the  channel  ar- 
rived at  Cape  Hatherton  on  30  July.  The  same 
day  a  section  consisting  of  six  oceanographic  sta- 
tions was  occupied  across  Smith  Sound  on  a  line 
parallel  to  the  three  oceanographic  moorings. 

The  weather  was  deteriorating  rapidly  by  the 
time  Evergreen  reached  Cape  Herschel,  Ellesmere 
Island,  so  it  was  decided  to  haul  aboard  the  cur- 
rent meter  moorings.  They  were  hauled  in  on  31 
July  whereupon  Evergreen  began  an  eight  station 
grid  of  the  lower  Smith  Sound  and  upper  Baffin 
Bay  area.  By  the  time  the  fifth  station  was  com- 
pleted off  Murchison  Sound  the  weather  had  de- 
teriorated to  the  point  where  it  seemed  prudent 
to  return  to  Thule  until  the  weather  abated.  Sev- 
eral hours  away  from  Thule,  the  weather  moder- 
ated and  Evergreen  returned  to  the  location  of  the 
sixth  station,  off  Whale  Sound,  and  resumed  taking 
oceanographic  stations  on  1  August.  The  last  sta- 
tion of  the  grid  was  completed  off  Cape  Comber- 
mere,  Ellesmere  Island,  near  Glacier  Strait.  Ev- 
ergreen then  started  a  section  of  10  oceanographic 
stations  which  was  completed  at  Cape  Atholl, 
Greenland,  on  2  August.  The  Evergreen  then  re- 
turned to  Thule  and  after  a  2-day  layover,  de- 
parted on  4  August  for  upper  Baffin  Bay.  Here 
three  oceanographic  stations  were  taken  at  bot- 
tom contours  of  1,000, 1,500,  and  2,000  meters.    The 


last  of  these,  number  8793,  was  completed  shortly 
before  midnight  on  4  August.  Evergreen  then  pro- 
ceeded to  Boston,  Mass.,  arriving  on  13  August. 

To  obtain  an  adequate  cross-section  of  the  cur- 
rent structure  across  Smith  Sound,  10  Richardson - 
type  current  meters  were  suspended  from  3  tor- 
oidal type  buoys  at  the  positions  indicated  by  the 
triangles  in  figure  1.  Bathythermographs  were 
taken  at  all  stations  (figs.  26  through  31  inclusive 
are  the  corrected  bathythermograph  traces  for  the 
entire  survey),  and  bottom  samples  were  collected 
at  eight  stations  with  a  modified  Phleger  corer  and 
a  "Van  "Veen  sampler.  In  addition,  417  dissolved 
oxygen  determinations  were  made  for  selected 
depths  at  all  stations.  Also,  654  samples  were  col- 
lected for  all  depths  at  all  stations  and  frozen  in 
8-ounce  polyethylene  bottles  for  the  determination 
of  inorganic  phosphate,  total  phosphorus,  nitrate, 
nitrite,  and  silicate  content  by  the  Woods  Hole 
Oceanographic  Institution. 

A  special  effort  was  made  to  collect  as  much 
accurate  bathymetric  data  as  possible  since  most 
of  soundings  marked  on  the  charts  appeared  to 
be  inaccurate  or  poorly  positioned.  Icebergs 
abounded  in  numbers  too  great  to  count  the  ma- 
jority of  the  time  with  the  heaviest  concentrations 
occurring  in  the  vicinity  of  Cape  York  and  Melville 
Bay,  but  they  did  not  hinder  operations  at  any 
time.  Pack  ice  prevented  Evergreen  from  get- 
ting as  close  to  shore  as  desired  on  the  transverse 
sections.  Fog  occasionally  obscured  the  shoreline 
but  was  not  of  major  concern  and  only  5  hours 
of  operating  time  was  lost  because  of  weather. 

The  oceanographic  work  was  under  the  super- 
vision of  oceanographer  Alfred  P.  Franceschetti, 
USCGOU,  assisted  by  LT  R.  M.  O'Hagan, 
TJSCGR  and  R.  M.  Snyder  of  the  Woods  Hole 
Oceanographic  Institution.  Mr.  Snyder  was  re- 
sponsible for  the  preparation  and  mooring  of  the 
toroidal  buoys  and  Richardson-type  current  me- 
ters. Other  assistants  in  the  observational  work 
and  reduction  of  data  included  P.  R.  Flowers  and 
W.  D.  Eddowes,  aerographers  mates  first  class; 
R.  A.  Lindsay,  aerographer's  mate  second  class; 
H.  J.  W.  Daugherty  and  J.  R.  Blackwell,  aero- 
grapher's mates  third  class.  The  Office  of  Naval 
Research's  Program  was  coordinated  by  D.  C.  Nutt 
of  Darthmouth  College  and  L.  K.  Coachman  of 
the  University  of  Washington. 

Temperature  and  salinity  observations  were 
made  at  each  station  with  the  observations  ex- 
tending from  the  surface  to  as  near  bottom  as  was 


practicable  utilizing  NODC  standard  depths  as 
a  guide.  Temperatures  were  measured  with  paired 
protected  deep-sea  reversing  thermometers. 
Most  were  of  Richter  &  Wiese  manufacture  but 
some  manufactured  by  GM  Manufacturing  Co.  and 
Kahl  Scientific  Instrument  Corp.  were  also  used. 
A  program  of  intercomparison  of  protected  ther- 
mometers was  carried  out  in  the  field  by  rotating 
one  of  each  pair  of  thermometers  periodically  so 
that  a  given  thermometer  eventually  was  paired 
with  a  number  of  other  thermometers.  Only  pro- 
tected thermometers  having  a  range  of  -2°  C  to 
+  8°  C  were  used  and  the  standard  deviation  be- 
tween the  corrected  readings  was  ±0.009°  C.  As 
most  of  the  observed  temperatures  listed  in  the 
Table  of  Oceanographic  Data  are  means  of  the 
corrected  readings  of  a  pair  of  thermometers  and 
as  many  of  the  thermometers  had  recent  ice- 
point  determinations,  it  is  considered  that  the  tabu- 
lated observed  temperatui-es  are  accurate  within 
±0.01°  C. 

Salinities  were  measured  with  the  Wenner  sa- 
linity bridge  with  the  exception  of  the  surface 
water  samples  from  stations  8757  and  8758  which, 
because  of  their  low  salinities,  were  measured  on  a 
Hytech  inductive  salinometer.  The  Wenner 
Bridge  was  standardized  with  sea  water  from  an 
oil-sealed  carboy,  and  Copenhagen  standard  water 
of  batch  P36  was  measured  as  an  unknown  twice 
during  each  8-12-hour  salinity  run.  At  the  end  of 
each  survey,  these  measurements  were  used  to  cor- 
rect the  tentative  value  of  the  salinity  and  to  de- 
termine the  corrections  to  the  salinities  for  the  en- 
tire survey.  All  necessary  corrections  have  been 
applied  to  the  tabulated  values  appearing  in  the 
Table  of  Oceanographic  Data.  Temperature  con- 
trol of  the  samples  in  the  electrolytic  cells  of  the 
Coast  Guard's  Wenner  bridge  limit  the  precision 
of  the  individual  measurements  to  ±0.005  °/00  .  In 
view  of  the  precise  chlorinity  determinations  it 
produced  in  the  critical  evaluation  of  February 
1960  (Soule,  et  al.  1960)  and  the  check  runs  on  the 
calibration  curve,  it  would  appear  that  the  salini- 
ties measured  with  the  Wenner  bridge  were  meas- 
ured with  an  accuracy  of  about  ±0.01  °/00. 

Dissolved  oxygen  determinations  were  conducted 
according  to  the  methods  described  by  Jacobsen, 
J.  P.,  et  al.  (1950) ;  and  modified  slightly  by  the 
Woods  Hole  Oceanographic  Institution.2  Nan- 
sen-type  water  bottles  with  teflon-coated  interiors 


2  Personal  communication  from  Dayton  B.  Carritt. 
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Figure  1.      Chart   of  the  area  surveyed   showing  station  locations. 


were  used  for  all  oxygen  sampling.  The  samples 
were  chemically  treated  and  stored  until  analysis 
(storage  time  never  exceeded  2  hours)  in  150- 
milliliter  glass  bottle  with  ground  and  lapped 
glass  stoppers.  The  sodium  thiosulfate  solution 
was  standardized  daily  with  a  previously  prepared 
potassium  bi-iodate  solution.  Aliquot  samples  of 
the  treated  sea  water  were  withdraw  by  a  50  ml 
micro-burette.  The  precision  of  the  method  is  con- 
sidered to  be  ±.03  ml/liter. 

Programs  in  FORTAN  for  use  on  the  digital 
computer  of  the  Woods  Hole  Oceanographic  Insti- 
tution were  prepared  for  the  correction  of  revers- 
ing thermometers  and  determination  of  thermo- 
metric  depths,  the  computation  of  sigma-t  and 
specific  volume  anomaly,  the  determination  of  the 
amount  of  dissolved  oxygen  in  milliliters  per  liter 
and  the  computation  of  percent  oxygen  saturation 
based  on  Fox  ( 1909) .  Each  of  the  above  programs 
was  used  for  processing  the  data  from  Kennedy 
Channel,  Kane  Basin,  Smith  Sound,  and  upper 
Baffin  Bay  used  in  preparing  the  illustrations. 
The  raw  data  was  reprocessed  by  the  National 
Oceanographic  Data  Center  for  inclusion  in  the 
Table  of  Oceanographic  Data  (table  V)  at  the  end 
of  this  publication.  A  careful  check  was  made  of 
the  processed  data  from  both  computers  and  it  was 
found  to  be  in  perfect  agreement. 

The  Richardson  current  meter  data  is  presently 
in  the  possession  of  the  Coast  Guard  Oceano- 
graphic Unit,  Washington,  D.C.  Difficulties  were 
encountered  with  the  machine  processing  of  the 
data  causing  the  program  to  be  temporarily  halted. 
It  is  hoped  that  the  difficulties  can  be  solved  and 
the  program  completed  in  the  near  future.  When 
this  is  accomplished,  the  current  data  will  be  pub- 
lished as  a  separate  report  in  this  series. 

The  ice  chart  of  2  July  showed  the  ice  island 
straddling  Kennedy  Channel  from  the  Canadian 
shore  to  Hans  Island  and  the  little  ice  that  had 
moved  past  between  Hans  Island  and  Greenland 
was  stopped  5  miles  further  south  by  Franklin 
Island.  It  appeared  from  reports  that  the  ice 
island  had  been  in  this  position  for  quite  some 
time.  An  ice  reconnaissance  flight  on  24  July 
showed  that  the  ice  island  had  shifted  to  the  east 
side  of  the  channel  lodging  against  the  north 
shore  of  Franklin  Island  allowing  the  polar  ice  to 
move  south.  A  flight  on  26  July  showed  the  ice 
island  in  the  middle  of  Kennedy  Channel  broken 
in  three  pieces,  the  largest  of  which  was  4  by  7 
miles  and  moving  southward  with  the  pack  ice 


that  had  been  backing  up  into  the  Arctic  Ocean. 
The  positions  determined  from  the  reconnaissance 
flights  and  later  positions  furnished  by  the  CGC 
Westiolnd  (which  was  in  Kane  Basin  conducting 
hull  strength  tests),  showed  a  drift  of  about  13 
miles  per  day  for  the  ice  island  and  15  miles  per 
day  for  the  pack  ice.  This  difference  in  drift  af- 
forded a  lee  (in  the  pack  ice)  south  of  the  ice 
island  fragments  allowing  Evergreen  to  occupy 
the  last  station  of  the  Kennedy  Channel  section 
fairly  close  to  shore. 

The  Evergreen  found  ice  conditions  unusually 
light  throughout  the  survey  due  to  the  blocking 
action  of  the  ice  island  across  Kennedy  Channel. 
Smith  Sound  was  ice  free  and  normally  ice-choked 
Kane  Basin  was  free  of  ice  on  the  west  side  before 
the  arrival  of  the  polar  pack.  Peabody  Bay, 
which  constitutes  the  entire  east  side  of  Kane 
Basin,  was  still  ice  covered  but  some  of  the  fast 
ice  had  broken  loose  and  had  begun  drifting  south 
to  Smith  Sound.  Some  remnants  of  fast  ice  from 
the  bays  on  the  west  side  of  the  basin  had  moved 
south  but  the  concentration  was  low  and  it  was 
easily  avoided.  The  polar  ice  which  had  been  held 
back  by  the  ice  island  had  moved  halfway  down 
the  west  side  of  Kane  Basin. 

Figure  2a  shows  the  vertical  temperature  dis- 
tribution between  Cape  Collinson,  Ellesmere  Is- 
land, and  Cape  Jefferson,  Greenland,  on  a  trans- 
verse section  which  for  purposes  of  simplicity 
will  be  known  as  lower  Kennedy  Channel.  It  is 
interesting  to  note  that  the  water  below  200  meters 
in  the  central  and  eastern  part  of  the  channel  is 
above  0°  C  and  shows  a  slight  and  gradual  warm- 
ing to  the  bottom.  The  coldest  water  is  found  on 
the  western  or  Ellesmere  side  of  the  channel  above 
100  meters  with  a  narrow  pocket  at  80  meters  that 
reaches  to  the  center  of  the  channel.  This  cold 
water  appears  closer  to  the  surface  further  west. 
In  figure  2b,  the  Kane  Basin  section  from  Cape 
Louis  Napoleon  to  Cape  Russell,  the  temperature 
minimum  appears  centered  over  the  deepest  part 
of  the  channel  which  is  closer  to  the  Greenland 
shore  and  with  its  core  located  at  a  depth  of  about 
75  meters.  The  temperature  minimum  along  the 
western  shore  is  no  longer  in  evidence  although 
there  still  is  some  cold  water  following  the  western 
shore.  Temperatures  again  rise  gradually  to  the 
bottom  in  the  western-central  part  of  the  channel. 
In  figure  2c,  the  Smith  Sound  section  shows  a 
complete  disappearance  of  the  temperature  mini- 
mum found  further  north.     It  is  possible  that  the 


temperature  minimum  could  be  hugging  either 
shore  but  the  lack  of  data  close  to  shore  precludes 
drawing  any  conclusion.  Water  colder  than  —1.0° 
C  is  found  at  greater  depths  than  it  was  further 
north  which  very  likely  is  the  direct  result  of  the 
increase  in  the  depth  to  bottom  and  the  narrow- 
ness of  the  strait  between  Cape  Herschel  and  Cape 
Hatherton. 

Figures  3a,  3b,  and  3c  show  respectively  the 
temperature  distribution  between  Gale  Point  and 
Cape  Alexander,  Orne  Island  and  Murchinson 
Sound,  and  Cape  Combermere  and  Cape  Parry. 
Surface  temperatures  show  a  warming  trend  while 
the  core  of  the  — 1.0°  C  temperature  minimum  con- 
tinues to  remain  at  a  depth  of  100  meters.  The 
extreme  temperature  minimum  found  much  fur- 
ther north  is  again  apparent  in  figure  3b  with  its 
core  located  at  75  meters  depth  at  station  8776. 
Figure  3c  shows  the  edge  of  a  deep  canyon  at  sta- 
tion 8778  with  water  warmer  than  0°  C  at  the  bot- 
tom. The  pocket  of  warmer  than  0°  C  water 
can  be  better  seen  at  station  8778  in  figure  4,  the 
upper  Baffin  Bay  section  from  Cape  Norton  Shaw 
to  Cape  Atholl.  There  is  a  temperature  maxi- 
mum of  1.02°  C  in  the  core  of  this  warmer  water 
at  approximately  340  meters  depth.  There  are 
in  evidence  two  areas  of  colder  water  with  their 
cores  located  at  approximately  75  meters  depth 
between  stations  8783  and  8784  and  at  station  8787. 
There  is  insufficient  data  to  clearly  demonstrate  the 
formation  of  these  cores  of  cold  water  but  it  has 
been  shown  that  the  coldest  water  lies  at  or  above 
100  meters  depth  and  that  the  temperatures  grad- 
ually decrease  further  south.  Figure  5  is  a  longi- 
tudinal representation  of  vertical  temperature 
distribution  including  the  1,000-,  1,500-,  and  2,000- 
meter  observations  in  Baffin  Bay.  In  constructing 
this  section  an  attempt  was  made  to  follow  the 
center  of  the  channel  and  the  greater  depths. 

Figures  6a,  6b,  and  6c  show  the  transverse  sur- 
face to  bottom  distribution  of  salinity  in  the  Ken- 
nedy Channel,  Kane  Basin,  and  Smith  Sound  sec- 
tions respectively.  The  low  salinity  water  at  the 
surface  can  be  directly  attributed  to  fresh  water 
runoff  and  melting  of  ice  from  the  Humboldt 
Glacier  and  from  the  fjords  along  the  Ellesmere 
coast.  This  can  be  seen  in  figure  6a  at  station  8763 
where  the  low  salinity  resulted  from  ice  off  Cape 


Collinson,  in  figure  6b  at  station  8758  from  Hum- 
boldt Glacier  ice  and  at  station  8750  from  ice  at 
Cape  Louis  Napoleon.  The  bottom  water  also 
becomes  less  saline  further  south  through  the  fur- 
ther addition  of  fresh  water  and  the  mechanism  of 
mixing.  Figures  7a,  7b,  and  7c  depict  the  trans- 
verse surface  to  bottom  distribution  of  salinity 
between  the  Smith  Sound  and  upper  Baffin  Bay 
sections  and  figure  8  shows  the  conditions  found  at 
the  upper  Baffin  Bay  section.  With  the  exception 
of  the  slightly  more  saline  conditions  found  in  the 
two  northernmost  sections,  isohalines  were  fairly 
uniform  for  the  entire  area.  This  is  illustrated 
by  figure  9,  the  section  showing  the  longitudinal 
distribution  of  salinity  from  Kennedy  Channel  to 
upper  Baffin  Bay. 

Figures  10, 11, 12,  and  13  show  the  density  (sig- 
ma-t)  distribution  for  all  oceanographic  sections. 
The  deep  water  of  upper  Baffin  Bay  was  found  to 
be  quite  stable.  The  distribution  of  specific  vol- 
ume anomaly  (1058)  for  all  sections  is  shown  in 
figures  14, 15, 16,  and  17. 

Figures  18,  19,  20,  and  21  show  the  vertical  dis- 
tribution of  dissolved  oxygen  in  the  areas  surveyed. 
Near  surface  oxygen  values  of  the  northernmost 
sections  were  exceptionally  high  with  values  as 
high  as  11.20  ml/1  at  station  8757  and  show  a  de- 
crease with  depth.  Lower  values  are  associated 
with  the  more  southerly  sections.  The  distribu- 
tion of  oxygen  percent  saturation,  figures  22, 23, 24, 
and  25,  followed  a  similar  pattern.  It  is  inter- 
esting to  note  that  the  areas  of  highest  oxygen 
concentration  were  located  where  the  greatest 
amount  of  ice  melting  was  taking  place  and  where 
the  surface  temperatures  were  moderately  high. 
As  an  example,  the  highest  oxygen  content  meas- 
ured, 11.20  ml/1  at  station  8757,  was  located  down- 
stream from  the  Humboldt  Glacier  and  was  at  the 
edge  of  a  field  of  pack  ice  off  Cape  Russell  with 
a  relatively  high  surface  water  temperature  of 
5.05°  C.  It  would  appear  that  air  entrapped  in 
the  ice  had  gone  into  solution  with  the  sea  water  as 
the  ice  melted.  Oxygen  content  gradually  de- 
creased further  south  although  it  remained  high. 
The  bottom  water  of  Baffin  Bay  can  be  readily 
recognized  by  the  lower  oxygen  content  and  per- 
cent saturation  as  noted  in  the  data  from  stations 
8791,  8792,  and  8793. 
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Figure  2.      Temperature  distribution  (°C)  :  (a)  Cape  Collinson-Cape  Jefferson  (Stations  87S9-8763),  (6)  Cape  Louis 
Napoleon-Cape  Russell    (Stations  8750-8758),   (c)   Cape  Herschel-Cape  Hatherton   (Stations  8767-8770). 
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Figure  3.      Temperature  distribution  (°C):    (a)  Gale  Point-Cape  Alexander  (Stations  8773-8774),  (6)  Orne  Island- 
Murchinson  Sound  (Stations  8775-8777),  (c)  Cape  Combermere-Cape  Parry  (Stations  8778-8780). 
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Figure  6.      Salinity  distribution    (°/oo)  :    (o)   Cape  Collinson-Cape  Jefferson   (Stations  8759-8763),   (6)   Cape  Louis 
Napoleon-Cape  Russell  (Stations  8750-8758),  (c)  Cape  Herschel-Cape  Hatherton  (Stations  8767-8770). 
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Figure   10.      Density  distribution   (a,):    (a)   Cape  Collinson-Cape  Jefferson   (Stations  8759-8763),   (6)   Cape  Louis 
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Figure  26.      Bathythermograph  traces  for  Stations  8750  through  8757. 
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Figure  27.      Bathythermograph  traces  for  Stations  8758  through  8765. 
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Figure  28.      Bathythermograph  traces  for  Stations  8766  througs  8773. 
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Figure  29.      Bathythermograph  traces  for  Stations  8774  through  8781. 
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Figure  30.      Bathythermograph  traces  for  Stations  8782  through  8789. 
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Figure  31.      Bathythermograph  traces  for  Stations  8790  through  8793. 
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Observations  on  the  Nutrient  Concentrations  in  the  Northern 
Region  of  Baffin  Bay  and  the  Kane  Basin,  Summer   1963 

David  A.  McGill  and  Nathaniel  Corwin1 

Woods  Hole  Oceanograpkic  Institution 
Woods  Hole,  Massachusetts 


An  ice  jam  in  the  Kennedy  Channel  in  the  spring 
of  1963  led  to  open  water  in  the  Kane  Basin  and 
the  northern  reaches  of  Baffin  Bay,  opening  this 
area  for  survey  work  for  the  first  time  in  many 
years.  Nutt  and  Coachman  (1963)  have  described 
the  conditions  existing  at  the  time  when  hydro- 
graphic  observations  were  made  by  the  USCGC 
Evergreen  following  its  regular  annual  cruises  in 
more  southern  waters.  In  addition  to  routine  ob- 
servations of  temperature,  salinity,  and  oxygen 
distribution,  samples  were  taken  for  analysis  of 
various  nutrients.  The  Danish  Godthaab  expedi- 
tion of  1928  (Hagen,  1936)  provides  a  limited  cov- 
erage of  the  nutrient  distribution  in  the  area,  but 
analytical  techniques  have  greatly  improved  since 
that  date.  The  only  other  pertinent  data  on  the 
levels  of  concentration  of  nutrients  that  we  have 
been  able  to  locate  occur  in  the  reports  from  the 
various  ice  islands  in  the  Arctic  Ocean.  Our  re- 
sults represent  the  most  comprehensive  coverage 
available  for  the  area,  and  therefore  the  distribu- 
tion of  the  quantities  observed  will  be  presented  in 
detail. 

Methods 

Sea  water  samples  were  collected  on  station  in 
8-ounce  plax  bottles  and  stored  in  deep-freeze 
lockers  for  the  duration  of  the  cruise.  The  analy- 
ses were  carried  out  by  the  authors  at  the  "Woods 
Hole  Oceanographic  Institution,  with  the  assist- 
ance of  Mr.  John  Schilling  and  Mrs.  Juanita  Mo- 
gardo.    Inorganic  phosphate  and  total  phosphorus 

1  This  work  has  been  supported  in  part  by  the  Office  of 
Naval  Research  under  contract  Nonr  2196  (00)  NR  083- 
004.  Contribution  No.  1506  from  the  Woods  Hole  Oceano- 
graphic Institution. 


determinations  were  made  for  all  samples.  Ni- 
trate- and  nitrite-nitrogen,  and  silicate-silicon  con- 
centrations were  also  measured.  The  techniques 
employed  are  summarized  as  follows : 

Inorganic  phosphate  was  determined  by  the  use 
of  ascorbic  acid  to  reduce  the  phospho-molybdic 
complex  formed  with  acidic  molybdate  solution 
(Murphy  and  Riley,  1962) .  The  presence  of  anti- 
mony tartrate  promotes  more  rapid  color  develop- 
ment and  the  color,  once  formed,  is  stable  for  long 
periods.  Measurements  were  made  using  a  model 
DU  spectrophotometer  with  a  10-cm  light  path  at 
900  m/x. 

Total  phosphorus  was  analyzed  by  the  modified 
Harvey  method  described  by  Ketchum,  Corwin, 
and  Keen  (1955).  Following  digestion  in  a  steam 
autoclave  for  5  hours  at  a  pressure  of  40  lbs./sq.  in., 
samples  were  determined  colorimetrically  for  the 
molybdate  complex  as  with  the  inorganic  phos- 
phate method,  but  using  a  stannous  chloride  solu- 
tion as  the  reducing  agent. 

Nitrate-nitrogen  was  determined  following  re- 
duction with  hydrazine  in  the  presence  of  copper, 
according  to  the  method  of  Mullin  and  Riley 
(1955a).  Samples  were  read  on  a  DU  spectro- 
photometer at  524  m/i.  The  value  obtained  is  the 
total  of  both  the  nitrate  and  nitrite  present  in  a 
sample. 

Nitrite-nitrogen  was  measured  colorimetrically 
following  diazotization  with  sulfanilic  acid 
coupling  with  alphanaphthylamine,  according  to 
the  method  of  Rider  and  Mellon  ( 1946) .  The  sam- 
ple was  read  on  a  DU  spectrophotometer  at 
520  m/i. 

Silicate-silicon  was  also  measured  colorimetric- 
ally, using  the  method  described  by  Mullin  and 
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Riley  (1955b),  which  depends  upon  the  develop- 
ment of  a  molybdenum  blue  complex  in  acid  solu- 
tion after  oxidation  with  metol-sulfite-oxalate 
solution.  Samples  were  read  at  882  nut  on  a  DU 
spectrophotometer. 

Profiles  of  the  data  for  the  sections  in  the  Kane 
Basin,  Smith  Sound,  and  Baffin  Bay  are  given  in 
which  the  distribution  of  each  nutrient  measured 
is  indicated  by  smooth  contours,  omitting  any 
questionable  points.  The  profiles  are  grouped  by 
area  to  form  a  series  of  figures  for  each  determina- 
tion. A  longitudinal  section  which  intersects  the 
east-west  profiles  is  also  given  to  indicate  the  dis- 
tribution from  the  mouth  of  the  Kennedy  Channel 
to  the  deep  water  of  Baffin  Bay.  Exact  placement 
of  the  individual  sections  may  be  obtained  from 
the  map  of  station  positions  or  the  station  data, 
given  elsewhere  in  this  publication. 

We  wish  to  acknowledge  the  assistance  of  the 
Coast  Guard  Oceanographic  Unit  in  the  prepara- 
tion of  the  figures;  and  to  thank  all  personnel  for 
their  cooperation  in  every  phase  of  this  study. 

Distribution   of  Nutrients 

Inorganic  Phosphate  (figs.  32  through  25). 

The  range  of  concentration  for  the  inorganic 
phosphate  in  the  Kane  Basin  is  relatively  small. 
Values  at  the  surface  are  about  0.50  /ugA/1,  with 
a  minimum  surface  concentration  of  less  than  0.40 
/xgA/1  extending  out  from  the  Greenland  coast  in 
the  northern  sections.  A  concentration  of  more 
than  1.00  /igA/1  occurs  in  each  section  but  is  usually 
restricted  to  an  area  near  the  coasts.  In  the  most 
northern  profile  (fig.  32a),  this  maximum  value  is 
found  near  100  meters  at  the  western  end  and  at 
200  meters  at  the  eastern  end  of  the  basin.  Con- 
tour values  slope  downward  toward  the  east,  al- 
though a  small  region  of  high  concentration  occurs 
near  the  bottom  at  the  western  side  of  the  basin. 
The  inorganic  phosphate  maximum  in  the  center 
of  the  Kane  Basin  (fig.  32b)  is  found  at  about 
100  meters  on  the  eastern  side  of  the  basin  and 
shows  an  increased  extent  away  from  the  edge  of 
the  basin;  a  very  restricted  maximum  is  also  seen 
at  50  meters  along  the  western  edge.  The  down- 
ward slope  of  values  eastward  is  less  pronounced 
in  this  section.  At  the  southern  end  of  the  Kane 
Basin,  the  inorganic  phosphate  maximum  extends 
across  nearly  the  whole  area  at  depths  from  50 
meters  to  200  meters  (fig.  32c).  A  pocket  of  re- 
duced values  appears  on  the  eastern  slope,  while 


high  phosphate  concentrations  are  found  in  the 
deepest  water,  close  to  the  rugged  bottom 
topography. 

The  areal  extent  of  the  inorganic  phosphate 
maximum  increases  in  the  sections  from  Smith 
Sound  southward,  but  the  value  of  the  maximum 
concentration  remains  only  slightly  above  1.00 
jugA/L  The  section  from  Gale  Point  to  Cape 
Alexander  (fig.  33a),  composed  of  only  two  sta- 
tions, shows  a  restricted  maximum  near  100  meters 
along  the  Greenland  coast  and  a  general  value  of 
0.80  ftgA/1  in  the  subsurface  water.  In  the  next 
section  (fig.  33b),  the  inorganic  phosphate  maxi- 
mum is  confined  to  the  region  of  the  deep  basin 
and  does  not  extend  into  the  more  shallow  waters 
of  Murchison  Sound,  represented  by  station  8777. 
Subsurface  values  are  about  0.90  /xgA/1,  with  the 
lowest  subsurface  reading  being  obtained  at  sta- 
tion 8775  on  the  western  end  of  the  section.  Be- 
tween Cape  Combermere  and  Cape  Parry  (fig. 
33c)  the  inorganic  phosphate  maximum  of  1.00 
/itgA/1  does  not  appear  until  a  depth  of  200  meters 
and  then  extends  to  the  bottom  of  the  basin  at  more 
than  500  meters.  The  highest  values  occur  from 
200  to  400  meters  at  station  8778.  Low  deep-water 
values  are  seen  on  the  western  end  of  the  section, 
between  stations  8779  and  8780. 

The  cross  section  from  Cape  Norton  Shaw  to 
Cape  Atholl  (fig.  34)  has  the  inorganic  phosphate 
maximum  as  a  wide  band  across  the  whole  profile 
at  a  depth  of  100  to  300  meters.  A  value  of  more 
than  1.20  /*gA/l  is  found  in  the  eastern  part  of  the 
section  at  stations  8787  through  8789.  A  concen- 
tration of  more  than  1.00  /igA/1  occurs  in  the  deep 
water  near  the  bottom  of  the  eastern  part  of  the 
section.  A  region  at  a  depth  of  300  to  500  meters 
where  phosphate  values  are  less  than  0.90  /igA/1 
separates  these  two  areas  of  high  concentration. 

The  relative  differences  in  inorganic  phosphate 
distribution  from  the  Kane  Basin  to  the  deep 
water  of  Baffin  Bay  can  be  seen  in  the  longitudinal 
section  ( fig.  35) .  The  value  of  the  phosphate  max- 
imum gradually  increases.  The  deep  water  of 
Baffin  Bay,  as  seen  at  stations  8791  through  8793, 
shows  its  highest  phosphate  level  on  the  edge  of 
the  basin.  The  concentration  of  1.20  /xgA/1  oc- 
curring between  600  and  800  meters  in  these  sta- 
tions seems  to  relate  most  directly  to  the  phosphate 
maximum  at  station  8787  which  reaches  1.20  ^igA/1 
at  a  depth  of  300  meters.  The  range  of  values 
from  surface  to  bottom  is  greater  in  Baffin  Bay 
than  in  the  Kane  Basin. 
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Total  Phosphorus  (figs.  36  through  39). 

An  especially  large  difference  is  found  between 
inorganic  phosphate  and  total  phosphorus  dis- 
tributions in  the  northern  Kane  Basin.  The  total 
phosphorus  concentration  rises  rapidly  from  a  sur- 
face value  of  0.60  /xgA/1  at  50  meters  on  the  eastern 
side  of  the  basin  and  at  a  depth  near  200  meters  on 
the  -western  side  (fig.  36a).  The  slope  of  the  sub- 
surface contours  is  thus  the  reverse  of  that  seen 
for  inorganic  phosphate.  Total  phosphorus  val- 
ues near  1.00  /tgA/1  are  found  below  150  meters  on 
the  Greenland  slope.  In  the  middle  of  the  Kane 
Basin  (fig.  36b),  a  band  of  high  values  occurs  at 
a  depth  of  about  100  meters:  a  high  concentration 
of  1.50  /tgA/1  total  phosphorus  is  seen  on  the  east- 
ern side  at  stations  8756  and  8757  and  values  in  the 
western  region  reach  nearly  as  great  a  concen- 
tration. A'alues  less  than  1.00  /tgA/1  fill  in  the 
deep  water  of  the  basin  below  150  meters — this  is 
the  only  section  which  shows  such  low  total  phos- 
phorus levels  in  the  deep  water N  although  some 
increase  to  high  values  immediately  above  the  bot- 
tom in  the  center  of  the  basin  may  be  seen.  The 
southern  Kane  Basin  (fig.  36c)  shows  a  high  con- 
centration of  total  phosphorus  throughout  the  en- 
tire water  column.  Surface  values  are  nearly  1.00 
/tgA/1.  The  maximum  value  is  not  quite  as  great 
as  seen  further  north :  a  value  of  1.40  /tgA/1  has  a 
limited  occurrence  on  the  Greenland  slope  and  a 
concentration  of  1.30  /tgA/1  extends  a  little  further 
from  the  coast  near  100  meters.  Values  in  deep 
water  drop  to  1.10  /tgA/1  or  less  near  the  bottom. 

In  the  region  of  Smith  Sound  the  total  phos- 
phorus concentration  decreases.  Insufficient  data 
are  available  to  give  the  distribution  from  Gale 
Point  to  Cape  Alexander.  From  Orne  Island  to 
Murchison  Sound,  however,  the  surface  concentra- 
tion of  total  phosphorus  is  0.80  /tgA/1  in  the  east 
and  0.70  /tgA/1  in  the  west  (fig.  37a).  At  100 
meters  a  value  of  1.30  /tgA/1  is  found  across  this 
section ;  a  small  area  of  1.40  /tgA/1  occurs  at  station 
8777  representing  Murchison  Sound.  Concentra- 
tions near  1.00  /tgA/1  intrude  in  the  deep  water  in 
the  western  part  of  the  section  below  300  meters. 
In  the  next  section  (fig.  37b)  the  maximum  values 
are  depressed  to  a  depth  near  200  meters.  Concen- 
trations rise  to  1.30  /tgA/1  from  250  to  300  meters 
in  t he  center  of  the  basin.  Values  less  than  1.00 
/tgA/1  occur  in  the  deep  water  on  the  western  side 
of  the  basin  but  show  a  more  restricted  distribu- 
tion than  further  north. 


The  section  at  the  northern  end  of  Baffin  Bay 
shows  an  increase  in  the  total  phosphorus  levels 
once  more  (fig.  38).  A  concentration  of  1.40 
/tgA/1  occurs  at  100  meters  on  the  eastern  edge  and 
values  as  high  as  1.60  /tgA/1  are  seen  at  300  meters 
in  the  same  area.  In  the  western  region  the  high- 
est value  is  1.30  /tgA/1  from  200  to  350  meters. 
A  low  concentration  of  less  than  1.00  /tgA/1  occurs 
in  the  depths  of  the  basin  in  the  west  while  the 
eastern  deep  water  has  a  high  value  of  1.50  /tgA/1. 

In  the  longitudinal  section  (fig.  39)  a  high  con- 
centration appears  at  station  8764,  the  shallowest 
depth  in  the  Kane  Basin,  and  then  a  general  re- 
striction of  the  maximum  is  seen  along  with  a  de- 
cline of  the  values  at  mid-depths  throughout  the 
area  of  Smith  Sound.  At  station  8787  the  total 
phosphorus  maximum  reaches  1.50  /tgA/1  again 
at  200  to  400  meters.  This  value  is  also  seen  in 
the  deep  water  of  Baffin  Bay  from  800  to  1,500 
meters.  Surface  water  of  the  Baffin  Bay  stations 
appears  to  be  somewhat  lower  in  total  phosphorus 
than  the  area  of  Smith  Sound.  The  confused  pat- 
tern of  distribution  in  the  deep  water  of  Baffin  Bay 
is  noteworthy,  but  no  apparent  cause  is  suggested 
by  the  present  examination. 

The  difference  of  the  total  phosphorus  and  the 
inorganic  phosphate  determinations  represents  the 
total  organic  phosphorus.  The  highest  levels  of 
organic  phosphorus  occur  in  the  Kane  Basin,  as 
seen  from  a  comparison  of  figures  32  and  36.  A 
significant  amount  of  organic  phosphorus  is  pres- 
ent throughout  the  entire  area,  as  will  be  shown 
by  a  statistical  analysis  for  the  mean  frequency 
distribution  which  is  presented  later. 

Nitrate-Nitrogen  (figs.  40  through  43). 

The  highest  nitrate  concentrations  in  the  region 
of  the  Kane  Basin  are  found  near  the  bottom.  The 
most  northern  section  (fig.  40a)  shows  a  small  area 
of  nitrate  as  high  as  13  /tgA/1  at  a  depth  of  200  me- 
ters on  the  eastern  side  of  the  basin,  while  the  sur- 
face concentrations  are  low  and  low  values  also  oc- 
cur to  a  depth  of  150  meters  on  the  western  edge 
and  near  the  bottom  in  the  center  of  the  basin.  The 
section  in  the  center  of  the  Kane  basin  (fig.  40b) 
has  the  same  low  nitrate  values  for  the  surface  with 
a  small  maximum  appearing  at  100  meters  at  sta- 
tions 8758  and  8757  on  the  eastern  side.  A  value 
of  11  /tgA/1  is  observed  here  and  also  in  the  deepest 
part  of  this  same  region.  A  pronounced  maxi- 
mum occupies  the  deep  water  in  the  center  of  the 
southern  Kane  Basin  (fig.  40c),  with  the  highest 
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concentration  of  14  yngA/1  at  200  meters  and  again 
at  the  bottom. 

Lower  nitrate  concentrations  occur  in  Smith 
Sound.  A  small  area  with  a  concentration  of 
10  jttgA/1  is  seen  in  figure  41a  as  a  tongue  dipping 
down  from  150  meters  near  Cape  Alexander  to  a 
little  below  200  meters  at  station  8774.  The  gen- 
eral level  of  deep  water  is  between  8  and  9  /tgA/1, 
with  isolated  pockets  of  higher  and  lower  concen- 
trations also  seen.  A  slight  increase  in  the  level 
of  nitrate  is  seen  in  the  next  section  (fig.  41b). 
Values  greater  than  10  /^gA/1  are  found  from  100 
meters  near  Murchison  Sound  and  slope  westward 
to  the  deep  water.  Similarly  the  low  concentra- 
tions at  the  surface  (less  than  5  yngA/1)  show  a 
slope  to  the  westward,  reaching  to  a  depth  of  200 
meters  at  station  8775.  Maximum  nitrate  values 
remain  concentrated  on  the  eastern  side  in  the  sec- 
tion from  Cape  Combermere  to  Cape  Parry  (fig. 
41c) .  Nitrate  levels  in  the  deep  water  rise  to  13 
mgA/1  and  even  values  of  14  /ugA/1  in  the  central 
basin,  while  the  deep  trench  at  station  8778  has 
reduced  nitrate  values  in  its  greatest  depths. 

The  section  from  Cape  Norton  Shaw  to  Cape 
Atholl,  Greenland  (fig.  42)  introduces  considerable 
more  complexity  in  the  nitrate  distribution  pat- 
tern. The  surface  concentrations  across  the  sec- 
tion are  less  than  1  ^gA/1,  rising  rapidly  to  values 
about  5  /ugA/1  in  most  of  the  area.  However,  very 
low  values  persist  along  the  eastern  margin  of  the 
section  and  in  a  depression  near  the  western  border. 
The  deep  water  on  the  western  side  reaches  a  maxi- 
mum of  10  /ugA/1  at  a  depth  of  250  meters.  The 
highest  values  in  the  section  are  found  at  200 
meters  in  the  eastern  part  of  the  area,  where  ni- 
trate concentrations  as  high  as  15  /xgA/1  occur. 
In  this  same  region,  however,  the  deepest  water 
drops  to  a  minimum  value  of  5  jug  A/1,  although  a 
small  increase  at  the  bottom  can  be  seen  in  the 
center  of  the  basin. 

The  longitudinal  variation  (fig.  43)  is  pre- 
sented in  a  more  diagrammatic  fashion,  since  only 
every  fifth  contour  is  indicated.  Values  in  the 
Kane  Basin  and  Smith  Sound  are  lower  than  those 
occurring  in  the  northern  reaches  of  Baffin  Bay. 
The  slope  area  leading  to  deep  water  in  Baffin  Bay 
has  high  nitrate  concentrations  of  15  to  20  /tgA/1. 

Separate  profiles  have  not  been  given  for  the 
nitrite-nitrogen  which  was  also  determined,  but 
the  data  are  presented  in  the  records  of  the  cruise. 
Low  values  were  obtained  throughout  the  area, 


with  a  concentration  as  great  as  0.1  ftgA/1  being 
found  only  occasionally. 

Silicate-Silicon  (figs.  44  through  47). 

High  silicate  concentrations  of  more  than  10 
/tgA/1  are  found  at  about  100  meters  depth  on  the 
eastern  and  western  rims  of  the  northern  Kane 
Basin  (fig.  44a),  while  a  band  of  9  mgA/1  silicate 
occurs  across  the  basin  at  a  depth  of  200  meters. 
Low  values  of  5  to  6  /ugA/1  predominate  at  the 
bottom.  In  the  central  Kane  Basin  (fig.  44b)  the 
maximum  on  the  western  slope  at  station  8750 
reaches  12  /tgA/1  at  100  meters,  and  the  silicate 
values  then  decrease.  On  the  eastern  side,  how- 
ever, the  silicates  show  a  continual  increase  from 
surface  to  bottom  at  station  8758.  The  middle 
portion  of  the  south  Kane  Basin  (fig.  44c)  attains 
values  greater  than  13  /xgA/1  from  100  to  200 
meters.  Low  values  are  seen  on  each  slope.  The 
deep  water  on  the  eastern  side  of  the  basin  main- 
tains a  high  concentration  greater  than  12  /*gA/l, 
while  on  the  western  side  the  concentration  de- 
creases to  less  than  10  ju.gA/1  by  400  meters. 

The  highest  silicate  concentrations  in  Smith 
Sound  (fig.  45a)  occur  as  a  tongue  from  the  east- 
ern side  between  100  and  200  meters,  where  a  value 
of  14  jugA/1  is  attained.  Below  250  meters  the  con- 
centration decreases  to  7  /xgA/l  at  400  meters. 
Except  for  a  small  rise  in  the  deep  water  of  the 
eastern  slope,  the  silicate  remains  low  to  the  bot- 
tom. Conditions  in  the  area  of  Murchison  Sound 
(fig.  45b)  are  much  the  same,  except  that  the  deep 
water  below  200  meters  at  station  8776  remains 
over  12  /*gA/l  to  the  bottom  while  the  eastern  slope 
area  decreases  to  8  /igA/1.  Surface  values  in  the 
section  from  Cape  Combermere  to  Cape  Parry 
(fig.  45c)  are  low — a  concentration  of  5  ^gA/1  is 
not  found  in  the  central  basin  until  a  depth  of  100 
meters.  The  highest  silicate  concentrations  occur 
as  a  tongue  near  Cape  Parry  where  a  maximum  of 
19  jugA/1  is  found  just  below  200  meters.  Below 
300  meters  the  deep  water  of  the  basin  is  about 
9  figA/1  except  for  a  small  area  of  high  concen- 
tration along  the  bottom  of  the  main  basin,  not 
extending  into  the  deep  trench  near  Cape  Parry 
itself. 

The  section  from  Cape  Norton  Shaw  to  Cape 
Atholl  shows  considerable  complexity  in  its  dis- 
tribution pattern  (fig.  46).  Near  the  Greenland 
coast  surface  values  are  depressed,  but  a  large  area 
of  high  silicate  concentration  appears  off  the  east- 
ern slope  at  a  depth  of  200  meters.    A  maximum 
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value  of  20  jugA/1  is  found  here.  Another  region 
of  high  silicates  is  found  on  the  western  side  of  the 
section,  where  a  value  of  18  /tgA/1  is  attained. 
From  400  to  500  meters  a  band  of  lower  silicate  con- 
centration (less  than  10  ngA/\)  stretches  across 
the  section.  Silicate  values  rise  once  more  to  the 
bottom,  however,  and  the  concentration  reaches 
15  /ngA/1  at  600  meters  in  the  center  of  the  basin. 

The  final  figure  presents  the  longitudinal  varia- 
tion in  silicate  distribution  (fig.  47),  adding  the 
data  from  deep  stations  in  Baffin  Bay  to  that  al- 
ready presented.  An  intermediate  silicate  maxi- 
mum greater  than  10  jugA/1  exists  throughout  the 
area.  Values  near  the  bottom  show  only  a  small 
increase  until  the  deep  water  of  Baffin  Bay  is 
reached,  where  silicate  levels  increase  uniformly 
with  depth  to  values  of  more  than  40  jugA/1.  Still 
higher  values  are  found  along  the  steep  slope  of  the 
deep  basin,  but  with  a  very  irregular  pattern.  It 
should  be  noted  that  silicate  levels  near  the  surface 
in  Baffin  Bay  are  not  quite  as  great  as  to  the  north. 
The  very  pronounced  increase  in  deep  water  com- 
mences at  about  600  meters. 

Discussion 

The  most  northern  stations  in  the  present  survey 
have  nutrient  characteristics  most  nearly  similar 
to  the  Arctic  Ocean.  Silicate  results  from  Station 
Bravo  on  Ice  Island  T3  are  given  by  Kusunoki 
(1960)  and  Muguruma  (1961)  in  which  the  waters 
of  the  Arctic  Ocean  are  slightly  richer  at  100 
meters  than  in  the  Kane  Basin.  Similarly,  a 
higher  value  for  total  phosphorus  is  reported  by 
Farlow  (1958)  at  Ice  Island  Alpha  (82°  N.,  105° 
W.),  though  deep  water  concentrations  are  in 
agreement  with  our  data.  The  pronounced  halo- 
cline  in  Arctic  Intermediate  Water  may  provide 
an  effective  barrier  to  upward  mixing  of  nutrients 
in  the  North  Polar  Sea,  causing  these  increases  in 
the  maximum  concentrations  while  also  acting  to 
keep  down  surface  productivity. 

From  the  southern  end  of  Kane  Basin  south- 
ward, the  nutrient  conditions  are  most  nearly  like 
Baffin  Bay,  suggesting  that  water  from  the  Kane 
Basin  area  flows  into  Baffin  Bay  and  adds  to  the 
deep  water  there.  Bailey  (1956)  has  shown  from 
temperature-salinity  data  that  deep  Baffin  Bay 
water  (below  1,250  m)  originates  in  the  Arctic 
Ocean  at  a  depth  of  250  m ;  and  Timofeyev  (1963) 
lias  calculated  from  observations  of  Collin  (1960) 
that  12  percent  of  the  total  Arctic  Ocean  outflow 


occurs  through  the  Canadian  Archipelago.  The 
Kane  Basin  is  intermediate  in  this  circulation. 
The  nutrients  entering  Baffin  Bay  are  restricted 
by  the  sill  depth  of  Davis  Strait  and  hence  tend  to 
accumulate  in  the  deep  water  (Corwin  and  Mc- 
Gill,  1963). 

The  difference  of  the  total  phosphorus  concen- 
tration and  the  value  of  inorganic  phosphate  rep- 
resents an  estimate  of  the  amount  of  organic  phos- 
phorus present.  A  statistical  evaluation  of  this 
parameter  is  given  in  table  I,  where  the  number 
of  available  values  (n),  the  mean  organic  phos- 
phorus in  ^gA/l(x),  the  variance  (s2),  standard 
deviation  (s),  and  the  standard  error  of  estimate 
(sVn)  are  presented.  The  very  high  mean 
amounts  of  organic  phosphorus  obtained  may  be 
compared  with  the  results  of  a  similar  determina- 
tion on  the  standard  U.S.  Coast  Guard  Ice  Patrol 
section  in  the  Labrador  Sea,  where  a  level  of  0.1513 
ixgA/l  is  found  in  summer  1963  for  the  0-  to  1,000- 
meter  depth  increment  (McGill  and  Corwin,  1964, 
in  press).  For  the  total  of  all  data  below  1,000 
meters,  a  value  of  0.1172  ftgA/1  was  obtained.  The 
organic  phosphorus  is  most  probably  a  part  of  local 
circulation  only  and  not  exchanged  over  broad 
horizontal  limits,  the  material  being  regenerated 
at  depth  in  the  region  of  its  surface  accumulation. 

The  observed  nutrient  quantities  can  be  con- 
verted to  ratios  of  the  rate  of  change  (by  atoms) 
through  a  least  squares  regression.  The  general 
average  for  these  ratios  of  change  in  Atlantic 
Ocean  waters  has  been  determined  by  Richards 
(1957)  as 

ASi:AN:AP  =  16:16:l. 

Proportions  of  this  general  magnitude  are  observed 
in  most  of  the  area  here  analysed,  although  there 
is  a  distinct  decline  in  the  relative  nitrogen  level 
for  the  most  northern  region  (Kane  Basin,  Sec- 
tion A).  The  general  average  from  the  mean 
values  of  the  respective  sections  is  given  in  table 
II: 

ASi :  AN :  AP  =  19.64 :  16.63 : 1. 

The  relative  proportions  show  a  tendency  to  in- 
crease southward,  with  highest  results  appearing  as 
Baffin  Bay  is  reached.  The  three  deep  stations  in 
Baffin  Bay  are  subdivided  into  a  surface  segment 
(0-500  m)  and  a  deep  water  segment  (below 
500  m),  since  there  is  a  considerable  accumulation 
of  silicate  near  the  bottom  and  determinations  of 
the  silicate  to  phosphorus  ratio  for  the  total  water 
column    would   give    an    anomalous    high    value. 
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Richards  (1957)  has  suggested  that  the  increase 
in  silicate  relative  to  phosphorus  in  deep  water 
originates  from  in  situ  resolution  of  skeletal  re- 
mains of  diatoms  or  from  resolution  of  bottom 
deposits  followed  by  upward  diffusion. 

Summary 

Low  nutrient  values  and  a  limited  range  of  con- 
centrations from  surface  to  bottom  are  found  in  the 
Kane  Basin.     As  Baffin  Bay  is  approached  the 


range  of  values  increases  and  more  distinct  inter- 
mediate-depth maxima  occur.  An  excessive  ac- 
cumulation of  nutrient  salts  in  the  deep  water  of 
Baffin  Bay  is  found.  It  is  suggested  that  this  rep- 
resents at  least  partly  a  reservoir  of  excess  nutri- 
ents from  Kane  Basin  and  Smith  Sound.  The 
organic  phosphorus  level  suggests  a  considerable 
biomass.  Ratios  of  change  (by  atoms)  between 
the  nutrient  elements  are  not  markedly  different 
from  those  in  other  areas. 
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Figure  32.  Inorganic  phosphate  distribution  (/igA/1)  :  (a)  Cape  Collinson-Cape  Jefferson  (Stations  8759X8763), 
(6)  Cape  Louis  Napoleon-Cape  Russell  (Stations  8750-8758),  (c)  Cape  Herschel-Cape  Hatherton  (Stations 
8767-8770). 
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Figure  33.      Inorganic  phosphate  distribution    (/igA/l)  :    (a)    Gale  Point-Cape  Alexander   (Stations  8773—8774),   (6) 
Orne  Island-Murchinson  Sound   (Stations  8775—8777),   (c)   Cape  Combermere-Cape  Parry   (Stations  8778-8780). 

44 


METERS   DEPTH 


45 


METERS      DEPTH 

O  o 

o  o 


46 


o  « 


Figure  36.      Total  phosphorus  distribution  (,ugA/l):   (a)   Cape  Collinson-Cape  Jefferson   (Stations  8759—8763),  (6) 
Cape  Louis  Napoleon-Cape  Russell  (Stations  8750-8758),  (c)  Cape  Herschel-Cape  Hatherton  (Stations  8767-8770). 
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Figure  40.      Nitrate-nitrogen   distribution    (,/igAfl):    (a)    Cape  CoIIinson-Cape  Jefferson    (Stations  8759-8763),  (6) 
Cape  Louis  Napoleon-Cape  Russell  (Stations  8750-8758),  (c)  Cape  Herscliel-Cape  Hatherton  (Stations  8767-8770). 
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Figure   41.      Nitrate-nitrogen    distribution    (/igA/I)  :     (a)    Gale    Point-Cape    Alexander    (Station    8773-8774),    (6) 
Orne  Island -Murchinson  Sound  (Stations  8775-8777),  (c)  Cape  Combermere-Cape  Parry  (Stations  8778-8780). 
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Figure    44.      Silicate-silicon    distribution    (^igA/1)  :    (a)    Cape   Collinson-Cape   Jefferson    (Stations    8759-8763),    (6) 
Cape  Louis  Napoleon-Cape  Russell  (Stations  8750-S758),  (c)  Cape  Herschel-Cape  Hatherton  (Stations  8767-8770). 
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Figure  45.      Silicate-silicon   distribution    (/igA/1)  :    (a)    Gale  Point-Cape  Alexander   (Station  8773-8774),    (6)    Orne 
Island-Murchinson  Sound  (Station  8775-8777)   (c)  Cape  Combermere-Cape  Parry  Station  (8778-8780). 
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Table  I.     Determination  of  mean  values  (x,  ugA/l)  and  statistical  limits  for  organic  phosphorus  in 

selected  sections  in  the  Kane  Basin  and  Baffin  Bay 


Area 

Approximate  latitude 

Depth  interval 

0-999  meters 

Over  1,000  meters 

Kane  Basin 

~80°  N. 
~79°20'  N. 
~78°30'  N. 
~77°30'  N. 
~76°20'  N. 
~74°50'  N. 

n 

56 
0. 4045 
0.  1694 
0.4116 
0. 0550 

97 
0.  2644 
0. 0800 
0.  2829 
0.  0287 

82 
0. 2854 
0.  0892 
0.  2987 
0. 0330 

89 
0.  2663 
0.0761 
0.  2759 
0. 0292 

134 
0. 2653 
0.0610 
0.  2469 
0.  0213 

71 
0.  2789 
0. 0725 
0.  2693 
0.  0320 

(maximum  depth  309  meters) 

x          - 

s2 

s         . 

s/Vn" 

n 

(maximum  depth  301  meters) 

s2 

s 

s/Vn 

n 

(maximum  depth  503  meters) 

X    - 

s2 

s    . 

Smith  Sound 

s/Vn 

n._    . 

(maximum  depth  953  meters) 

X     - 

s2      

S              -  -     -  -     - 

Baffin  Bay,  northern  limit___ 

s/Vn 

n 

(maximum  depth  588  meters) 

X                   - 

s2 

s 

s/Vn  -  -- 

Baffin  Bay,  deep  basin  _ 

n_ 

26           (maximum 

x 

0.  3423           depth  2085 

s2 

0. 0989           meters) 

s               .    -    - 

0.3145 

s/Vn 

0.0617 

746-268   O  -  64  -  5 
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Table  II.    The  ratio  of  change,  by  atoms,  for  nutrient  quantities  in  the  total  water  column  in  various 

regions  of  the  Kane  Basin  and  Baffin  Bay 


Area 

Approximate    latitude 

ASi: 

AN: 

AP 

Kane  Basin: 

1.  Section   A:  Sta.   8759-8763,   Cape   McClin- 
tock  to  Cape  Madison. 

2.  Section    B:  Sta.     8750-8758,     Cape     Louis 
Napoleon  to  Cape  Russell. 

3.  Section  C:  Sta.   8767-8772,   Cape  Herschel 
to  Cape  Hatherton. 

Smith  Sound,  Sections  A,  B,  C,  Sta.  8773-8780 

Baffin  Bay,  northern  limit,  Sta.  8781-8790 

Baffin  Bay,  Sta,  8791-8793 

1.    Surface  to  500  m                .._              

~80°N 

~79°20'  N 

~78°30'  N 

~77-78°N 

~76°20'  N 

~74°50'  N 

16.25: 

15.64: 

18.37: 

19.  18: 
24. 18: 

21.42: 

27.  OS: 

7.  62 : 

13.76 

19.  54: 

19.06: 
23. 19: 

20.45: 

12.76: 

2.    Below  500  m        ._      __      ___ 

General  average  for  all  data  (mean  of  above  means). 

19.64: 

16.63: 

1 
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Sediments  and  Topography  of  Kane  Basin l 

By  Elazar  Uchupi 
Woods  Hole  Oceanographic  Institution 

Introduction 

Kane  Basin,  located  between  Greenland  and 
Ellesmere  Island,  has  an  area  of  about  27,000 
km2,  approximately  the  size  of  the  State  of  New 
Jersey.  With  the  exception  of  a  few  scattered 
soundings,  no  data  on  the  submarine  geology  of 
the  area  are  available.  Sediment  samples  from 
USCGC  Evergreen  described  in  this  report  are  the 
first  that  have  been  collected  from  the  region. 

Kane  Basin  was  first  explored  by  the  Second 
Grinnell  Expedition  under  the  command  of 
Elisha  Kent  Kane.  The  destination  of  this  ex- 
pedition was  the  northernmost  penetrable  point  of 
Baffin  Bay  from  which  a  search  for  the  missing 
vessels  of  Sir  John  Franklin  was  to  be  attempted. 
Kane  and  the  other  members  of  the  expedition 
sailed  as  far  north  as  78°45'  N.  aboard  the  brig 
Advance  before  they  were  stopped  by  the  ice. 
During  their  stay  in  the  region,  from  the  fall  of 
1853  to  the  spring  of  1855,  the  coasts  of  Kane 
Basin  were  charted  and  Kennedy  Channel  and 
Humboldt  Glacier  were  discovered  (fig.  48).  In 
addition,  meteorological,  magnetic,  astronomical, 
tidal,  geological,  and  botanical  observations  were 
made  and  the  animal  and  eskimo  life  of  the  area 
were  investigated  (Kane,  1856,  1857a,  1857b,  1858, 
1859,  and  1860).  In  May  1855  Advance,  still 
trapped  in  the  ice,  was  abandoned  and  the  party 
reached  Upernavik  in  south  Greenland  (Latitude 
73°  N.)  in  83  days  where  they  were  found  by  a 
Government  expedition  under  the  command  of 
Lieut.  H.  J.  Hartstene. 


Geologic   Setting 

Imposing  sea-cliifs  hundreds  of  meters  high 
border  most  of  Kane  Basin.  On  the  east  side, 
Humboldt  Glacier,  a  100-meter  high  and  100- 
kilometer  long  feature  extending  from  Cape  Agas- 
siz  in  the  south  to  Cajie  Forbes  in  the  north,  di- 
vides the  ice-free  Greenland  coastal  strip  in  two 

'  Woods   Hole   Oeeanograiihic    Institution   Contribution 
No.  1463. 


(figs.  48  and  49).  South  of  the  glacier  is  Ingle- 
field  Land  with  a  relief  of  300  to  700  meters  along 
the  coast  and  reaching  an  elevation  of  1,000  meters 
near  the  inland  ice  (Malaurie,  1955).  Washington 
Land,  an  ice- free  120-kilometer  wide  plateau,  north 
of  Humboldt  Glacier  is  bordered  on  its  seaward 
side  by  an  escarpment  hundreds  of  meters  high. 
Along  the  Ellesmere  Island  side  of  Kane  Basin  the 
cliffs  are  incised  by  seven  rather  narrow  fjords 
that  trend  in  an  east-west  direction  and  extend 
inland  for  nearly  100  kilometers.  The  remarkably 
linear  coast  along  the  Kane  Basin  and  the  region 
to  the  north  and  south  suggests  that  the  east  coast 
of  Ellesmere  Island  may  be  a  fault  scarp  (fig.  50). 
Wilson  (1963)  has  named  this  fracture  the  Weg- 
ener Fault.  Left  lateral  movement  along  this 
fracture  supposedly  caused  Greenland  to  migrate 
eastward,  separating  it  from  the  Canadain  Archi- 
pelago, leading  to  the  formation  of  Kane  Basin 
and  the  other  basins  and  channels  between  Elles- 
mere Island  and  Greenland. 

Rocks  in  the  region  range  in  age  from  Precam- 
brian  to  lower  Paleozoic.  Archean  granites, 
granitic  and  garnetiferous  gneisses  and  gneissoid 
quartzites  associated  with  acid  and  basic  igneous 
rocks  occur  throughout  the  area  south  of  Johan 
Peninsula  in  Ellesmere  Island  and  Inglefield  Land 
in  Greenland  (Berthelsen,  1961,  and  Blackadar 
and  Fraser,  1961).  In  these  two  areas  the  Arch- 
ean rocks  are  unconformably  overlain  by  Pro- 
terozoic  dolomites,  coarse  sandstones  and  sandy 
conglomerates.  From  Johan  Peninsula  to  Cape 
Collinson  on  the  Ellesmere  Island  side  of  Kane 
Basin  and  from  Inglefield  Land  to  Washington 
Land  on  the  Greenland  side,  a  thin  sequence  of 
relatively  undisturbed  Paleozoic  limestones  and 
detrital  sedimentary  rocks  rest  unconformably  on 
the  Precambrian  rocks  (Cowie,  1961,  and  Thor- 
steinsson  and  Tozer,  1961).  North  of  Cape  Col- 
linson a  thick  sequence  of  Ordovician  limestones, 
dolomites,  red,  white,  and  gray  sandstones  and 
bituminous  shales  is  exposed  along  the  sea  cliffs. 
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Figure  48.      Chart  of  Kane  Basin  based  on  findings  of  the  Second  Grinnell  Expedition   (Kane,  1856). 
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H.  O.    CHART    6606 


Figure  49.      Positions  of  spot  soundings  and  echo  sounding  tracklines  used  in  contouring  figure  51. 
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Figure   50.      Structure    of    the    region    between    Greenland   and    the    Canadian   Archipellago.      From   Wilson    (1963). 
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Figure  51.      Bottom  topography  of  Kane  Basin. 
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Bottom  Topography 

Knowledge  of  the  bottom  topography  of  Kane 
Basin  is  based  on  scattered  soundings  from  H.O. 
Chart  6606  and  the  Edo  tracklines  taken  by 
USCGC  Evergreen  in  the  area  during  late  July 
and  early  August,  1963.  The  area  has  been  con- 
toured at  a  200-meter  interval  (figs.  49  and  51) 
Depths  are  based  on  a  sound  velocity  of  1,463 
meters  (800  fathoms)  per  second,  the  calibration 
of  the  instrument,  as  no  velocity  correction  has 
been  applied  to  the  soundings. 

Humboldt  Glacier  is  bordered  on  its  seaward 
side  by  a  broad  platform  or  shelf  that  dips  gently 
in  a  seaward  direction  (figs.  51  and  52) .  At  a  depth 
of  about  200  meters  is  a  slight  increase  in  gradient 
and  the  bottom  deepens  gradually  to  about  300 
meters  in  the  vicinity  of  Ellesmere  Island.  Near 
the  island  the  bottom  shoals  to  less  than  10  meters 
in  just  a  few  kilometers.  This  broad  platform 
which,  fills  most  of  Kane  Basin  may  represent  a 
sedimentary  prism  deposited  by  Humboldt  Glacier. 
A  broad  flat-bottomed  channel  which  appears  to 
extend  into  Smith  Sound  cuts  the  southwest  mar- 
gin of  this  platform.  The  southern  entrance  to 
Kane  Basin  is  extremely  irregular,  but  Smith 
Sound  farther  south  is  an  almost  featureless  plain 
whose  surface  is  broken  by  a  small  seamount  and 
a  narrow  depression  having  a  maximum  depth  of 
1,080  meters.  A  number  of  small  channels,  sea- 
ward extensions  of  the  fjords  along  the  coast,  in- 
cise the  side  slopes  of  Smith  Sound  and  debouch 
onto  the  smooth  plain  in  the  middle  of  the  sound. 


Bottom  Deposits 

Textural  analyses  of  eight  samples  collected  by 
USCGC  Evergreen  were  made  using  standard  pi- 
pette techniques  for  silt  and  clay,  a  settling  tube 
for  the  sand  fraction  and  sieving  for  the  gravel 
fraction  (Krumbein  and  Petti  John,  1938,  and 
Emery,  1938).  Calcium  carbonate  was  measured 
by  the  gasometric  technique  (Bien,  1952).  The 
sand  fractions  were  examined  under  a  binocular 
microscope  and  percentages  of  the  major  constitu- 
ents' were  estimated.  Clasts  in  the  gravel  were 
identified  with  the  aid  of  a  hand  lens. 

All  the  samples  contain  angular  to  subrounded 
clasts  which  range  in  size  from  2  mm  to  10  cm. 
These  fragments,  which  are  believed  to  have  been 
rafted  by  ice  to  their  present  position,  are  mainly 
black  to  tan  coarse  to  fine  grained  limestones,  fol- 
lowed by  granite,  sandstone,  and  quartz  diorite 
(figs.  53 and 54). 

Sediments  vary  in  color  from  gray  to  reddish- 
brown  and  have  median  diameters  ranging  from 
10  to  54  microns  (table  III).  Standard  deviation 
values  lie  between  2.06  and  4.05,  meaning  that  68 
percent  of  the  weight  of  the  samples  consist  of 
grains  within  a  range  of  2.06  to  4.05  Wentworth 
size  grades.  With  the  exception  of  sample  8773 
which  is  probably  a  normal  hemipelagic  deposit, 
the  cumulative  curves  of  the  sediments  from  this 
area  bear  a  strong  resemblance  to  a  curve  of 
Pleistocene  till  from  Wisconsin  (fig.  55).  Al- 
though the  curves  are  similar,  the  sediments  from 
Kane  Basin  are  probably  mainly  ice-rafted  rather 
than  deposited  by  the  ice  as  was  the  till. 


Table  III.     Sediment  parameters 


Sample 
No. 


Percent 

gravel 

Percent 
sand 

Percent 
silt 

Percent 
clay 

Md.  Dm. 

(microns) 

Stand- 
ard ' 
devia- 
tion a? 

3.2 

21.  9 

45.  0 

29.9 

18 

3.32 

9.9 

38.2 

31.  3 

20.  6 

58 

3.  66 

3.  1 

30.  1 

50.2 

16.6 

58 

3.06 

6.2 

28.  7 

51.4 

13.  7 

44 

3.  03 

5.7 

22.8 

42.5 

29.  0 

26 

3.  63 

6.3 

21.  1 

50.  7 

21.9 

32 

3.24 

8.  1 

42.8 

27.3 

21.  8 

72 

4.  05 

0.0 

6.9 

58.7 

34.4 

10 

2.94 

1.  7 

44.  6 

44.  1 

9.6 

54 

2.  06 

Percent 
CaCQ3 


8752 
8758 
8761 
8762 
8765 
8766 
8770 
8773 
8777 


Gray 

Gray 

Reddish-brown 

Gray 

Gray 

Gray 

Reddish-brown 
Reddish-brown 
Gray 


11.7 
17.3 
13.2 
30.  2 
13.6 
18.6 
21.3 

1.6 


1  Computed  from  moment  measures  (Krumbein  and  Pettijohn,  1938,  p.  249). 
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Figure  53.      Limestone  pebble  recovered  at  Station  8762. 
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Figure    54.      Pebbles    recovered    at    Station    8770.      The    three    at    the    left    are    limestone,    the    ones    in    the    center 
granite,  the  one  at  the  upper  right  coarse  sandstone,  and  the  one  at  the  lower  right  quartz-diorite. 
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Table  IV.     Composition  of  sand  fraction 


Constituents 


Stations 


8752 


8758 


8761 


8762 


8765 


8766 


8770 


8773 


8777 


Quartz-feldspar. 
Rock  fragments 
Coal 

Foraminifera 

Shell  fragments. 
Dark  minerals.. 
Frosted  grains.. 


Percent 
96 
2 
1 
0 
0 
1 
<1 


93 
6 
0 

<1 
0 

<1 
<1 


92 
6 
1 

<1 

0 

<1 
<1 


7 
4 
<1 
<1 
<1 
<1 


97 
2 
0 

<1 

0 

<1 
<1 


84 

15 

0 

<1 

0 

<1 
<1 


81 

15 

0 

3 

0 

<1 

<1 


99 

1 
0 

<1 

0 

<1 
<1 


83 

13 

0 

<1 

0 

<1 
<1 


The  sand  fraction  in  each  sample  is  dominated  by 
angular  to  subangular  grains  of  quartz  and  feld- 
spar (table  IV).  Rock  fragments  are  the  next 
most  abundant  constituent.  "Well-rounded  frosted 
quartz  grains  and  red-stained  quartz  grains  are  also 
.present.  Benthic  foraminifera]  tests  and  shell 
fragments  occur  in  amounts  of  less  than  one  per- 
cent. An  unusual  component  of  the  sand  frac- 
tion is  angular  to  subangular  coal  fragments. 
Source  of  these  fragments  may  be  the  Paleozoic 
bituminous  shales  that  crop  out  on  both  sides  of 
Kane  Basin,  or  the  Eureka  Sound  Formation  of 
Mesozoic-Cenozoic  age,  inliers  of  which  occur 
along  the  east  coast  of  Ellesmere  Island  (Tozer, 
1961). 

Calcium  carbonate  in  the  sediments  ranges  from 
1.6  to  30.2  percent.  It  appears  to  be  mainly  in  the 
form  of  limestone  fragments;  calcium  carbonate 
of  organic  origin,  foraminiferal  tests,  and  shell 
fragments  constitute  less  than  5  percent  of  the 


carbonate  present.  The  carbonate  fraction  in  the 
sediment  also  appears  to  be  concentrated  in  the 
finer  fractions.  For  example,  of  the  30.2  percent 
calcium  carbonate  present  in  sample  8762,  3.8  per- 
cent is  in  the  gravel,  4.6  in  the  sand.  19.6  in  the 
silt,  and  2.2  in  the  clay  fraction. 

Summary 

Except  for  a  narrow  channel,  Kane  Basin  con- 
sists of  a  broad  platform  or  shelf  that  dips  gently 
in  a  westward  direction.  This  platform  is  prob- 
ably a  sedimentary  prism  deposited  by  Humboldt 
Glacier  which  has  filled  most  of  the  basin.  The 
strait  separating  Kane  Basin  from  Smith  Sound 
is  extremely  irregular  and  has  the  appearance  of  a 
rocky  bottom,  but  Smith  Soimd  farther  south  is  a 
smooth  depositional  plain.  Sediments  in  the 
region  are  gray  to  reddish-brown,  poorly  sorted 
calcareous  sandy  silts  containing  appreciable 
quantities  of  gravel.  They  consist  mainly  of  ice- 
rafted  material. 
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Table  V.     Table  of  oceanographic  data 

The  following  is  the  observed  and  interpolated  data  for  the  Coast  Guard  Oceanographic  Unit 
oceanographic  stations  taken  in  Kennedy  Channel,  Kane  Basin,  Smith  Sound,  and  upper  Baffin  Bay 
from  CGC  Evergreen,  28  July— f  August  1963.     Presentation  is  from  National  Oceanographic  Data 
Center  Cruise  Listing  No.  31-174. 
Notes : 

Depth  to  bottom — Uncorrected  sounding  depth  in  meters  based  on  a  speed  of  sound  in  sea 

water  of  4,800  ft./sec. 
Depth  (m) — Postscript  T  indicates  a  depth  determined  by  thermometric  calculations. 
Sound  Velocity — In  meters  per  second  to  tenths  according  to  Wilson's  formula. 
A   complete   description   of  codes   can   be   found   in   NODC   publication   M-2,  "Processing 
Physical  and  Chemical  Data  from  Oceanographic  Stations." 
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pg-Ol/l 

TOTAL  —  P 
pg-or/l 

NO,— N 

pg-ol/l 

NO,— N 
pg-ol/l 

S.O.-S. 
pg-ot/l 

O, 
'/.  sat. 

STD 

0000 

0590 

3044 

2399 

00392 76 

0000 

14b86 

029               OBS 

0000             0590       3044          2399 

14686 

037 

063       008       002 

001 

STD 

0010             <>240       3133          2503 

00293  /3 

003^       14552     1010 

029               ORS 

0010             0240       3133          2503 

14552     1010 

080       008       001 

001    1296 

STD 

0020          -0084       3186          2563 

0023670 

0061       14414       907 

029              OBS 

0020          -0084       3186          2563 

14414 

069 

095       009       017 

004 

STD 

0030          -0114       3226          2596 

0020507 

0033       14407       832 

029               ORS 

0030          -0114       3226          2596 

14407       832 

113 

135       008       048 

983 

STD 

1          -0127       3303          2659 

0014548 

0118       14415       768 

029               ORS 

0050          -0127       3303          2659 

14415       768 

0*1 

12«       009       043 

004       909 

STD 

0075          -0142       3349          2696 

0010961 

0150       14416       715 

029              OBS 

0076          -0143       3350          2697 

14418       714 

008       043 

005       846 

STD 

0100          -0126       3372          2715 

0009234 

0175       14433       697 

029              OBS 

0101          -0125       3373          2715 

14434       696 

105 

139       012       074 

STD 

0125          -0116       3364          2724 

0008365 

0197       14444       678 

029              OBS 

0126          -0116       3384          2724 

14444 

074 

084       010       066 

STD 

0150         -0101       3397         2734 

0217       14457       667 

. 

029               OBS 

0152          -0099       3398          2735 

14458        666 

117       013       092 

300 

029               OBS 

T0177          -0066       5420          2751 

14481       664 

097 

127       014       072 

009       807 

02 

? 

OB 

T018 

J 

-0 

360 

34 

22 

2 

73 

3 

14 

4 

85 

653 

098 

150 

017 

086 

794 

76 


REFERENCE 

LONGITUDE 
'      '  1/10 

S| 

MARSDEN 

STATION  TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

.SAMPLES 

WAVE 

OBSERVATIONS 

imii.li 
[OOC 

CLOUD 
CODES 

coiwm 

CODE 

IPEHTin 
NUMIEI 

CODE 

LATITUDE 

1/10 

SQUARE 

(GMT) 

YEA* 

CRUISE 
NUMKI 

STATION 

NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

W 

I' 

Bourn 

D»r     HI    1.10 

Dll 

«G1     '  1    !'J.   .Ml 

un  ■  u' 

31 

174 

CV 

7  '-  I  -     \ 

:  70  i6  w 

•'. 

07 

1963 

ppc 

S756 

02:2 

2 

oc 

[ 

WATER 

WIND 

lAIOttUII 

Imb.) 

til  TIB/    "t 

COM 

•DO  1 
OH 

SPECIAL 
OIUIV-TIOHS 

CQIOI 
(001 

It  us 

U  ■ 

SPHD 
01 
FOICE 

01*  IUII 

<w  mil 

FOO 

061 

078 

0 

67 

■  EHEH6CI  £  CAST 
imt      ?  NO 
M       i/u  1 

CARD 
TYPE 

DEPTH    [m| 

T      *C 

S    '.. 

SIGMA  — T 

SPECIFIC   VOLUME 
ANOMALY  — XI  0' 

BAD 

OYN     M 
X     10' 

SOUND 

VELOCITY 

O,   m|/l 

PO,— P 
„9-ol/l 

TOTAl— P 

PQ-OI/1 

NOj— N 
uo-°t     1 

NO,— N 

pg-°t/l 

s.o.-s. 
m-oi/i 

tal 

STD 

0000 

0562 

2978 

2350 

004  3 9     - 

0000 

14666 

34]               OBS 

0000                              2978          2350 

14666 

071       007       001 

001 

STD 

0010             0420       3138          2^92          0030477 

14o30       981 

041              OBS 

0010            0420       3138         2492 

14630       981 

063       008       GDI 

)]     1315 

STD 

0020          -0019       3173          2550          00      ■ 

006b       1*442        920 

041               OBS 

0020          -0019       3173          2550 

14442 

055 

089       010       002 

002 

041                OBS 

0029         -0092       3217         2588 

14416       870 

071 

095       007       020 

005    1 

STD 

0030          -00°4       3221          2591          0020948 

14415        364 

041               OBS 

-0116       3286          2645 

14417       772 

075 

094       010       037 

916 

STD 

-"117       3289          2647          00! 

0124       14418       771 

041               OBS 

-0127       3344          2692 

14425       742 

-     4 

103       0u8        35 - 

006       882 

STD 

3075          -'.'127       3345          2693          0011313 

0158        l**Zo       741 

041                OBS 

-0126       3367          2711 

i-M32        712 

073 

012       848 

STD 

0100          -'125       3368          2711          0009541 

0184        14433        710 

041                OBS 

0122          -0123       3381          2722 

14440 

067 

Oil 

STD 

0125         -0121       3382         2722         0006472 

020/        14441        692 

041                OBS 

0147          -0104        3393          2731 

1^454        o79 

:  ■■ 

008       815 

STD 

015"         -0102       339':          2732         OOC 

14456       678 

041                OBS 

0172         -    376        J411          2744 

14474 

079 

1      -  i . 

309 

r'M               OBS 

T0196          -                      .-,&          2771 

14  3C?       663 

078 

088       013 

514 

STD 

0200          -0030       3446          2771           OOC 

0256       14505       662 

04] 

3B£ 

TC2K 

. 

3447 

277 

j.  4 

508 

658 

:    - 

114 

019 

094 

01C 

809 

REFERENCE 

LONGITUDE 
'  1/10 

\-. 

MARSDEN 

STATION    TIME 

ORIGINATORS 

DEPTH 

MAX. 

WAVE 
OBSERVATIONS 

WC1FRFJ 
CODE 

CLOUD 
CODES 

NODC 

COUHFRT 
COOL 

IDBCTITT 
NLMIEt 

CODE 

LATITUDE 

'1/10 

SOUARE 

(GMTJ 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 

SAMPLES 

STATION 
NUMBER 

10' 

XORTM 

D»l 

t 

Oil 

HOT  1  FEI   |S£A  INT 

nn  !  ut 

31 

174 

EV 

79083N 

0  7018    !■' 

> 

on 

07 

'- 

351 

196? 

PPS 

8757 

0196 

0  2 

00 

Z\  2 

)  0  0  8 

WATER 

WIND 

UI0MI1EI 
(mb») 

III  TUP   "C 

m 

(OB 

I00L 
01$ 

SPECIAL 

OBSEIVITIONS 

COLOI 
CODE 

TRAMS 

|m) 

DiC 

SFEEO 
01 

FOICE 

DIT  BULB 

WET  IUII 

FC 

~  b 

1        1C6       "72 

■ESSOIGCI  J  cast 
TIRE        ■(  NO 

"1                10    1 

CARD 

TYPE 

DEPTH   |m| 

T      'C 

s  V.. 

SIGMA  — T 

SPECIFIC    VOLUME 
ANOMALY  —  XI  07 

SAD 

DYN     M 
X    101 

SOUND 
VELOCITY 

O,   „|/l 

PO.  —  P 
M-ol/l 

TOTAL  — P 
l/S-o'/l 

NO,-N 
Ml-Ol/I 

NO,  — N 

vg-ci    1 

SiO,-Si 

wg-at    1 

O; 

STD 

3000 

0505 

2797 

2214 

0057002 

0000 

14619 

OBS 

""00        '     05C5     '2797          2214 

14619 

033 

048       006       005 

001 

STD 

0010             0175       3146          2518 

0027948 

0042       14525     1120 

"55               OPS 

0010            0175       3146         2518 

14525     1120 

048 

085       013       006 

001     1416 

STD 

0020          -0107       3187          2564 

00235  28 

0068       14403       955 

055              ORS 

0020          -0107       3187          2564 

14403 

087 

118       009       035 

STD 

0030          -0110       3237          2605 

0019674 

0050       14410       836 

055              OBS 

0030          -0110       3237          2605 

14410       836 

0  7  9 

127       004       026 

006       98  9 

STD 

0050          -0  129       3  309          2664 

0014082 

-      •        14415        741 

055                OBS 

005]          -0130       3312          2666 

14415       738 

086 

118       006       U48 

005 

STD 

3075          -157       3345          2694 

0155       14411       735 

055                OBS 

-0158       3346          2694 

14411        734 

090 

150       007       065 

009       865 

STD 

01""          -0131       3369          2712 

0019448 

0161        1443C       697 

055              OBS 

0101          -0130       3370          2713 

14431       696 

110 

121       010       107 

328 

STC 

0125          -0117       3382          2722 

0203        14443       695 

055              OBS 

0127          -0116       3383          2723 

14444 

119 

131       Oil       122 

STD 

0150          -O110       339'.,          2729 

.       14452       633 

055              OBS 

T0152          -0109       3391          2729 

14453 

092 

125       008       076 

010       817 

OH 

T017 

7 

- 

^95 

4 

31 

2 

73 

7 

14 

^ 

65 

660 

081 

127 

006 

008 

794 

77 


31 


LATITUDE 

'1/10 

79054N 


MHEMCtl  £  CAST 


069 

069 

069 

069 

069 

069 

069 

069 

069 
076 
076 

076 

076 

076 


LONGITUDE 
'      '  1/10 


DEPTH  |m| 


STD 
OBS 

STD 
OBS 

STO 
OBS 

STD 
OBS 

STD 
OBS 

STD 
0»S 

STD 
OBS 

STD 
OBS 

STD 
OBS 
OBS 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 


'  0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0051 
0075 
0076 
0100 
0101 
0125 
0127 
0150 

T0152 
0173 
0198 
0200 
0248 
0250 

T0297 
0300 

T0301 


90 


'c 


875E 


DEPTH 

TO 

BOTTOM 

0320 


03 


i  S  5j 


NODC 
STATION 

NUMBER 


0039 
0039 
0454 

0454 
-0023 
■0023 
-1038 
-0038 
■0142 
-0145 
-0149 
■  0149 
-0133 
-013? 
-0121 
-0120 
-0114 
-0113 
-0110 
-0097 
-0096 
-0079 
-0078 
-0062 
-0062 
-0062 


s  */.. 

2437 
2437 
3124 
3124 
3165 
3165 
3229 
3229 
3320 
3323 
3353 
3354 
3369 
3370 
3378 
3379 
3387 
3388 
3394 
3400 
3400 
3410 
3410 
3416 
3417 
3418 


WEED 
01 
IQItl 

FOO 


-  tmmiili  ~ 
(tnb.) 


SIGMA  — T 
1957 

1957 
2477 
2477 
2544 
2544 
2596 
2596 
2673 
2675 
2700 
2701 
2712 
2713 
2719 
2720 
2726 
2727 
2732 
2736 
2737 
2744 
2744 
2748 
2740 
2749 


072  |  061 

SAD 
DYN  M 
X  I03 

0081647  0000 

0031856  0057 

0025488  0085 

0020526  0108 

0013202  0142 

0010636  0172 

0009441  0197 

0008778  0220 

0008102  0241 

0007123  0279 
0006433  0313 
0005973   0344 


SOUND 
VELOCITY 

14365 
14365 
14642 
14642 
14439 
14439 
14443 
14443 
14410 
14409 
14416 
14416 
14430 
14430 
14441 
14442 
14449 
14450 
14456 
14467 
14468 
14485 
14486 
14502 
14503 
14503 


963 
963 
1083 
1083 
977 
977 
753 
746 
715 
714 
697 
696 
689 
688 
683 
682 
671 
677 
677 
674 
672 
655 
656 
656 


PO,  —  P 

ng-oi/l 


036 

045 

063 

052 

100 

104 

108 

099 

099 
080 

082 


TOTAL  — f 
„-ol/l 


.1/1 


g-oi/l 


083   002  001  001 

088   003  001  001  1300 

108   010  002  1304 

071   003  000  1178 

144   007  079  007   880 

117   Oil  106  B44 

110   009  112  827 

008  084  Oil   821 

106   010  094  012   816 

003  075  805 

117   020  015   815 

087   006  087  815 

139  019   796 

117  798 


EV 


MSStMEl  £  C 


153 
153 

153 

153 

153 

153 

153 

153 

153 
153 

153 

153 


CARD 

TYPE 


STD 
OBS 

STD 
OBS 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OR? 

STD 
OBS 
OBS 

STD 
OBS 

STD 
OBS 


DEPTH  (m 


0000 

0000 
0010 
0010 
0019 
0020 
0029 
0030 
0048 
0050 
0072 
0075 

T0096 
0100 
0120 
0125 
0144 
0150 
0168 

T0192 
0200 

T0239 
0250 

T0263 


MARSDEN 

SQUARE 


907 


STATION    TIME 
(GMT) 


1963 


ORIGINATOR'S 


CRUISE 
NUMBER 


0378 

0378 

0260 

0260 

0094 

082 

-0005 

-0009 

-0066 

-0071 

-0107 

-0106 

-0102 

-0101 

-0081 

-0067 

-0027 

-0019 

-0001 

0005 

0006 

0010 

0011 

0011 


16 


3136 
3136 
3223 
3223 
3270 
3273 
3294 
3295 
3317 
3319 
3343 
3345 
3363 
3368 
3399 
3410 
3443 
3450 
3464 
3467 
3469 
3473 
3473 
3471 


WED 

01 
lOltl 


F02 


BtlOMETEl 
imb»| 


SIGMA  — T 


2494 
2494 
2573 
2573 
2622 
2626 
2647 
2648 
2668 
2670 
2690 
2692 
2706 
2711 
2735 
2743 
2768 
2773 
2784 
2786 
2787 
2790 
2790 
2789 


8759 


072 


DEPTH 
TO 

BOTTOM 


0287 


SPECIFIC    VOLUME 
ANOMALY  —  X  I  0' 


0030243 
0022697 

0017730 
0015599 
0013505 
0011378 
0009624 
0006537 
0003705 

0002388 
0002112 


SAD 
DYN  M 
X    10J 


0000 

0026 

0047 
0063 
0092 
0124 
0150 
0170 
0183 

0198 

0209 


MAX 
DEPTH 


03 


WAVE 
OBSERVATIONS 


16 


CLOUD 
CODES 


4    2 


NODC 
STATION 
NUMBER 


SOUND 
VELOCITY 


14610 

14610 
14573 
14573 
14507 
14502 
14467 
14465 
14445 
14443 
14433 
14435 
14443 
14444 
14461 
14470 
14497 
14502 
14515 
14522 
14525 
14533 
14536 
14538 


036 
999 
999   047 

054 
900 

840   077 
838 

802   069 
797 

097 
741 

710   087 
708 

092 
699 

693   084 
692 

089 
684  117 
680 

678   064 
682 
689   061 


NO,-  N 
„g-ot/l 


S.O.-S. 

»g-=l/l 


058   003   000 


096  006 
004 

106  007 

172  006 

142  008 

124  008 

111  005 

103  006 

099  005 

093  010 

092  002 

103  002 


002 

010 

036 

040 

081 

058 

082 

076 

126 
126 

052 

057 


001  1298 
002 

003  1027 

967 

010 

008   851 

Oil 

007   852 

010 

849 

003  844 

004  857 


78 


REFERENCE 

LONGITUDE 

'     '  1/10 

IS 

MARSDEN 

STATION   TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

Of 

WAVE 

OBSERVATIONS 

•  »:ml 
CUE 

CLOUD 
CODES 

NOOC 

(OuwTIT 
CODE 

IDENTin 

NUMEI 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT| 

YEAR 

CRUISE 

NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

10* 

1* 

mcmtk 

on    HI  i  io 

Oil 

MCI     Hi     'J.   Ill 

TYPE  1  UIT 

31 

174 

EV 

80063N 

06827    W 

907 

08 

07 

?9 

160 

1963 

PPS 

8760 

0315 

03 

00 

D 

73 

0011 

WATER 

WIND 

in 

) 

All  TUP    -C 

IIS 
CM 

•00  l 
OH 

SPECIAL 

OIHIYillORS 

LOLOI 
CODE 

tlUH 

Oil 

SPEED 
H 

FOKI 

|mb< 

0I»  IUII 

WET  IUU 

I 

F02 

054 

050 

044 

WSSBI6EI  J  CAST 

tint      7  NO 

CARD 

TYPE 

DEPTH    [m| 

T      *C 

s  v.. 

SIGMA— T 

SPECIFIC   VOIUME 
ANOMALY  — X  TO' 

■  AD 

OYN     M 
X    IOJ 

SOUND 
VELOCITY 

O,  ml/1 

PO,  —  P 
jjg-ot/l 

TOTAL  — P 
pg-ol/l 

NO  j—  N 
L.B-ol/1 

NO,-N 

Lig-ot  /  1 

SiO,-S. 
vg-oi/' 

".   >at. 

STD 

0000 

0374 

3171 

2522 

0027564 

0000 

14613 

166      '          OBS 

0000             037*       3171          2522 

14613 

035 

056       005       002 

STO 

0010             0280       3216          2566 

0023382 

0025       14361     1041 

166               OBS 

0010             0280       3216          2566 

14581     1041 

052 

083       004       005 

001     1358 

STO 

0020            0095       3254         2610 

0019250 

i;047       14503       936 

166              OBS 

0021            0080       3258         2614 

14499 

048 

072       004       003 

STD 

0030          -0036       3289          2644 

0015944 

0064       14452       853 

166              OBS 

0C31          -0045       3292          2647 

14448        846 

056 

070       006       025 

102  3 

STD 

0050         -0070       3331         2679 

0012591 

0093       14445       759 

166              OBS 

0052         -0071       3335         2683 

14446       752 

088 

138       008       069 

007       907 

STD 

0075          -0070       3371          2712 

0009521 

0121        14455       727 

166              OBS 

0077          -0070       3374          2714 

14456 

095 

127       005       070 

008 

STD 

0100          -0052       3408          2741 

0006761 

0141        14473       706 

166              ORS 

T0103          -0051       3412          2744 

14474       704 

088 

115       008       100 

008       858 

STD 

0125          -0048       3436          2763 

0004637 

0155       14483       693 

166                ORS 

0126          -0048       3437          2764 

14483 

089 

019       110 

STD 

0150          -0024       3446          2770 

0003984 

0166       14499       685 

166              OBS 

0153          -0022       3447          2771 

14501       684 

088 

121       008       096 

008       842 

166               OBS 

0178          -0008       3460          2781 

14513 

113 

148       004       132 

010 

STD 

0200         -0001       3466          2786 

0002548 

0182       14521       679 

166                ORS 

T0202             0000       3467          2736 

14522       67° 

099 

130       004       139 

010       843 

166               OBS 

0248             0009       3474          2791 

14535 

097 

129       005       125 

010 

STO 

0250             0009       3474          2791 

0002025 

0194       14535       676 

166              OBS 

T0299             0009       3474          2791 

14543       672 

087 

129       004       117 

009       836 

STD 

0300            0009       3474         2791 

0002025 

0204       14543       673 

166 

OBS 

T0309 

0010 

3472 

2790 

14545 

679 

845 

REFERENCE 

LONGITUDE 
'  1/10 

,1 

MARSDEN 

STATION   TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

CLOUD 

NODC 

10IMTIT 
CODE 

lOERTin 
IUMIEI 

CODE 

LATITUDE 

l   10 

SQUARE 

(GMTj 

VEAR 

CRUISE 

NUMBER 

STATION 

NUMBER 

TO 

BOTTOM 

(ODE 

CODES 

STATION 
NUMBER 

10* 

1* 

MONTH 

Ml 

1         1 

Oil 

HGT  |  Pfl   JSU  IM1 

rm  1  ut 

31 

174 

EV 

3 003  IN 

06905    W 

907 

09 

07 

?9 

172 

1963 

PPS 

8761 

0274 

03 

-I 

1      1 

0 

7    6 

0012 

WATER 

WIND 

III  TUV    *( 

COIOI 
CODE 

runs 

(m) 

Oil 

SKB> 
H 

FOICS 

(mbt) 

Oil  IUU 

WET  IUII 

1001 

OK 

oiSEmtiOMs 

]    ] 

F02 

051 

056 

050 

HESSEKEI   *  CAST 
llli        ?  NO 

HI            MO   1 

CARD 
TYPE 

DEPTH    [m| 

T      -C 

s  7.. 

SIGMA— T 

SPECIFIC    VOLUME 
ANOMALY—  XI  0' 

IAD 

OYN     M 
X    I0J 

SOUND 
VELOCITY 

O,   m|/l 

po4— P 

„g-o.t/l 

TOTAL  — P 
pg—l/l 

NO,-  N 

NO,  — N 
pg-ol/l 

Si04-Sl 

»g-ot/l 

V.  lot. 

STD 

0000 

0469 

3145 

2492 

0030415 

0000 

14650 

176              OBS 

0000             0469       3145          2492 

14650 

042 

086       007       004 

001 

STD 

0010            0067       3215         2580 

0022073 

0026       14466    1056 

176              OBS 

0010             0067       3215          2580 

14486     1056 

047 

089       003       002 

001     1307 

176               OBS 

0019          -0039       3263          2623 

14445 

061 

122       005       009 

003 

STD 

0020          -0043       3267          2627 

0017604 

0046        14444        901 

176              OBS 

0029          -0073       3298          2653 

14436       802 

064 

100       004       020 

004       963 

STD 

0030          -0077       3301          2656 

0014872 

0062       14435       796 

176                ORS 

0046          -0123       3347          2694 

14423       716 

079 

125       004       029 

006       853 

STD 

0050         -0122       3350         2697 

0010959 

0088       14424       715 

176              OBS 

0072          -0112       3374          2716 

14435 

082 

007       044 

STD 

0075          -0108       3375          2716 

0009077 

0113       14438       707 

STD 

0100         -0074      3392         2729 

0007892 

0134       14460       698 

176             ORS 

T010?          -0071       3394          2730 

14462       697 

098 

138       008       084 

012       844 

STD 

0125          -0044       3428          2757 

0005265 

0151       14483       689 

176               OBS 

0126          -0043       3429          2757 

14484 

071 

138       005       049 

006 

STD 

0150         -0021       3453          2776 

0003466 

0162       14502       679 

176               ORS 

0151          -0020       3454          2777 

14502       679 

073 

004       055 

006       837 

176               OBS 

0175          -0006       3464          2784 

14514 

089 

153       005       107 

176              OBS 

T0198             0002       3467          2786 

14522       675 

087 

133       006       104 

010       837 

STD 

0200             0002       3467          2786 

0002497 

0177       14523       674 

176               OBS 

T0241             0007       3473          2791 

14532       670 

072 

122       005       048 

005       833 

STD 

0250             0007 

674 

17c 

"OS 

T025" 

0( 

)06 

578 

842 

79 


REFERENCE 

IONGITUOE 
'  l/TO 

ii 

MARSDEN 

STATION    TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

WEATHER 
CODE 

CLOUD 
CODES 

COWTM 
COM 

IDENTITY 

NUHITI 

CODE 

LATITUDE 

1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 

NUMBER 

10° 

r 

MONTH 

DA)      HI   i/lO 

Dll 

HOTlFEl  [SEA  ART 

nil  [  ami 

31 

174 

EV 

795«    N 

06944    W 

J59 

99 

07 

29 

184 

1963 

PPS 

8762 

0269 

■-2 

00 

■         I 

0 

7  [  3 

0013 

WATER        |          WIND 

All  TUtf    >C 

COLOI 
(ODE 

TRANS 

(ml 

Dll 

STEED 
01 
FOICE 

(mb»| 

DIT  IUII 

WEI  IUII 

COM 

OIS 

OISIIVATIONS 

1  1 

F02 

058 

128 

100 

NSSSEHCEI  J  CAST 

TIME       f  NO 

CARD 
TYPE 

DEPTH    (m| 

T      'C 

s   '/.. 

SIGMA— T 

SPECIFIC   VOIUME 
ANOMALY  — XI  O7 

SAD 

DYN     M. 
X    I03 

SOUND 
VELOCITY 

O,    ml/1 

PO,  —  P 

ua-oi/i 

TOTAL— P 
pg-at/l 

NO,—  N 

ug-al/l 

NO  j—  N 
l/g-ol/l 

Si04-Si 
1/9-01/1 

V.  sat. 

STD 

nooo 

0429 

3170 

2516 

0028144 

0000 

14636 

189      '         'ORS 

0000            0429     '3170         2516 

14636 

050 

083       004       002 

001 

STO 

0010             0188       3190          2552          0024688 

0026       14537    1092 

189              OBS 

0010             0188       3190          2552 

14537     1092 

042 

102       007       001 

001     1390 

STD 

0020            0033       3231         2594         0020o82 

0049       14474       971 

189               OBS 

0020             0033       3231          2594 

144  74 

054 

114       006       002 

STO 

0030          -0062       3279          2637          0016610 

0063       14439       866 

189               ORS 

0030          -0062       3279          2637 

14439       366 

117       008       022 

004     1041 

STD 

0050          -0117       3356          2701          0010515 

0095       14427       705 

189               ORS 

0050          -0117       3356          2701 

14427       705 

095 

150       Oil       073 

Oil       841 

STD 

0075          -0033       3391          2728          0007942 

0118       14452       696 

189              ORS 

0075          -0083       3391          2728 

14452 

078 

138       007       042 

STD 

0100          -0057       3414          2746          0006282 

0136       14471       690 

189               ORS 

T0100          -0057       3414          2746 

14471       690 

097 

145       008       099 

Oil       840 

189               ORS 

0124          -0041       3430          2758 

14485 

095 

159       005       100 

010 

STD 

0125          -0041       3431          2759          0005052 

0150       14485       687 

1R9               OBS 

0148          -0032       3449          2773 

14496       684 

065 

133       002       041 

840 

STD 

0150          -0029       3450          2774          0003655 

0161        14498       684 

189               OBS 

0172          -0009       3462          2782 

14512 

091 

136       003       122 

009 

189               OBS 

T0196          -0006       3465          2785 

14518       679 

080 

121       005       069 

006       842 

STD 

0200          -0005       3466          2785          0002556 

0176       14519       679 

189               ORS 

T0238             0005       3472          2790 

14531       677 

206 

286       025       100 

841 

1  8 

)BS 

T0246 

00O6 

3472 

2790 

14533 

572 

127 

164 

010 

118 

009 

836 

REFERENCE 

LONGITUDE 
'  1/10 

|1 

MARSDEN 

STATION    TIME 

ORIGINATORS 

DEPTH 

MA« 

WAVE 
OBSERVATIONS 

CLOUD 

COUHTIT 
(ODE 

IDENTITY 

NUMIEI 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 

NUMBER 

TO 
BOTTOM 

OF 
SAMPLES 

(ODE 

CODES 

STATION 
NUMBER 

10* 

i* 

I0NTN 

D«T 

i  :  ii 

Oil 

HGT  1  PER   |SEA  ANT 

TYPE  |  ANT 

31 

174 

FV 

7958    N 

07016    W 

?60 

90 

07 

'9 

g  g 

1«63 

PPS 

R76? 

0256 

02 

00 

0 

7      3 

i;n;  h 

WATER 

WIND 

IAIOMEIEI 

(mb») 

All  TEMP    •( 

VIS 

IU0 

ADO  1 
OIS 

SPECIAL 
OBSERVATIONS 

COIOR 
(ODE 

'IAN', 

Im| 

Oil 

STEED 
01 
FORCE 

DIT  IUII 

WET  IUII 

1.". 

F02 

058 

039 

067 

HESSEMGEI  £  CAST 
TINE        -f  NO 

CARD 

TYPE 

DEPTH   (m| 

T      °C 

S    */.. 

SIGMA— T 

SPECIFIC   VOLUME 
ANOMALY  —  XI 07 

IAD 

DYN     M 
X    103 

SOUND 
VELOCITY 

0,   ml/l 

PO,  — P 

i/g-ot    1 

TOTAL  — P 
,/g-al/l 

NOj— N 
A.g-ol/1 

NOj  — N 
pg-ot/i 

S.O,-Si 
vg-ol/l 

0, 

V.    'OT. 

l 

STD 

0000 

-0015 

3035 

2439 

0035492 

0000 

14421 

202              ORS 

noon         -00  15       3035         2439 

14421 

066 

119       007       013 

006 

STD 

0010             0150       3074          2462          0033275 

0034       14504       916 

202               ORS 

0010             0150       3074          2462 

14504       916 

090 

145       006       020 

008    1059 

STD 

0020          -0149       3123          2514          0028352 

0065       14374       857 

202             ORS 

0020          -0149       3123          2514 

14374 

093 

145       006       037 

010 

STD 

0030          -0142       3174          2555          0024433 

0092       14386       325 

202              OBS 

0030          -0142       3174          2555 

14386       825 

253 

281       006       032i 

008       964 

STD 

0050          -0003       3290          2644          0016001 

0132       14471       842 

202              ORS 

0050          -0003       3290          2644 

14471       842 

073 

151       007       023 

028 

STD 

0075          -0106       3356          2701          0010538 

0165       14436       756 

202              ORS 

0075          -0106       3356          2701 

14436 

112 

174       004       100 

015 

STD 

0100          -0077       3409          2743          0006581 

0187       14461       700 

202             ORS 

T0100          -0077       3409          2743 

14461        700 

077 

124       002       046 

007       848 

202               ORS 

0124          -0042       3433          2761 

14485 

082 

128       004       085 

009 

STD 

0125          -0042       3434          2761          0004817 

0201        14435       685 

202              OBS 

0149          -0039       3446          2771 

14492       678 

071 

109       004       048 

006       831 

STD 

0150          -0038       3446          2771          0003893 

0212       14493       678 

202              OBS 

0173          -0026       3453          2776 

14503 

085 

133       002       092 

009 

202              OBS 

T0197          -C018       3459          2781 

14512       684 

093 

129       003       092 

009       844 

STD 

0200          -0016       3460          2781          0002954 

0229       14513       683 

202              ORS 

T0215          -0007       3464          2784 

14520       677 

107       002       104 

010       838 

?o; 

DRJ 

T0236 

-0C 

103 

34( 

>5 

2 

78! 

1   4 

5 

lb 

572 

833 

80 


REFERENCE 

LONGITUDE 
'  1/10 

if 

MABSDEN 

STATION   TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAM  PIES 

WAVE 

OBSERVATIONS 

wuraa 
coot 

cioud 

CODES 

NOOC 

(Oimrn 

CODE 

lomin 

NUKIEI 

CODE 

LATITUDE 

'1/10 

SQUARE 

i&Ml, 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUM6ER 

10* 

p 

MONTH 

0»r     hi  i/ii 

Dll 

H    Pfl  BEI  UH 

m   imi 

31 

174 

EV 

79405N 

06905    W 

259 

99 

07 

30 

1963 

PPS 

8764 

0141 

01 

11 

1    ' 

1 

2I2 

0015 

WATER 

WIND 

UIOMFTfl 

»ll  TEKf    'C 

m 

StttlM 

COM 

(m) 

H 

01 
(OKI 

(mbt) 

Oil  lull 

on  luii 

(00 

MS 

oistmuoNS 

1   1 

FH3 

6<* 

056 

056 

UEHEMOEI  £  CAST 
HUE        ?  NO 

CARD 
TYPE 

DEPTH   (m) 

T      'C 

s  *.. 

SIGMA— T 

SPECIFIC   VOLUME 
ANOMALY  — XI  07 

■  AD 

OYN     M 
X    103 

SOUND 
VELOCITY 

O,   ml/1 

PO<  —  P 

(/g-ol/l 

TOTAl— P 
pg-ot/l 

J.              N 
UB-ot/l 

NO3-N 

yg-ot     1 

SiO,-Si 

vg-ot/l 

V,   iat. 

STD 

0000 

0608 

3144 

2476 

0031975 

0000 

14707 

004      '          ORS 

0000             0608       3144     '    2476 

14707 

057 

079       004       002 

001 

STD 

0010            0232       3196         2554         C024536 

0028       14557    1049 

004               08S 

0010            0232       3196         2554 

14557     1049 

046 

108       002       001 

001    1350 

STD 

0020          -0072       3278          2637          0016656 

0049        14432       840 

004              OBS 

0020         -0072       3278         2637 

14432       840 

086 

121       005       028 

006   1008 

STD 

0030         -0136      3303         2659         0014537 

0064        14^07        754 

004              OBS 

0030          -0136       3303          2659 

14407       754 

106 

172       010       055 

006       891 

STD 

0050          -0133       3340          2689          0011693 

0091       14417       733 

004              ORS 

0050          -0133       3340          2689 

14417       733 

085 

140       006       046 

007       869 

STD 

0075          -0144       3354          2701          0010543 

0118       14418       715 

004              OBS 

0076          -0144       3355          2701 

14418       714 

090 

140       007       052 

846 

STD 

0100          -0141        3364          7709          0009800 

0144       14^25       697 

"04              OBS 

0101          -0140       3365          2709 

14426        696 

103 

151       013       081 

012       825 

STD 

0125          -0101       3399          2735          0O07275 

0165       14453       662 

004              ORS 

T0126          -0099       3400          2736 

14454        661 

085 

132       007       065 

795 

- 

38S 

T0130 

-0099 

3400 

2736 

14455 

558 

088 

131 

009 

051 

009 

792 

REFERENCE 

LONGITUDE 
'  1/10 

if 

MARSDEN 

STATION    TIME 

ORK5INATORS 

DEPTH 

MAX 

WAVE 

OBSERVATIONS 

CLOUD 

(Oumii 

[ODE 

■OEHTin 

NUH1EI 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 

NUMBER 

TO 

BOTTOM 

OF 
SAMPLES 

CODE 

CODES 

STATION 

NUMBER 

10" 

i° 

■lOHTi 

Mi 

I     ig 

Dll 

HOT  1  IE!   ISEX  IH1 

nri  1  ami 

31 

174 

FV 

7R57      N 

07 1 3  0 1 W 

2(^0 

81 

07 

*0 

072 

1  96? 

PPS 

«?765 

0287 

03 

20 

1         l 

2 

2    2 

0016 

WATER 

WIND 

UIOM 

TEI 

til  TFJtf.  >t 

in 

XDOT 

sncuu 

(ODE 

(m| 

|| 

01 
FORCE 

mb 

1 

Oil  IU1I 

WET  lull 

COM 

OK 

OlSEmilOMS 

"' 

F04 

~:71 

044 

039 

RESSEMOEI  £  CAST 

CARD 

SPECIFIC   VOLUME 

■  AD 

SOUND 

PO,—  P 

TOTAL— P 

NOj— N 

NO,  — N 

S.O.-S. 

o, 

-1         l/lB  1 

TYPE 

ANOMALY  —  XI  07 

<    10» 

VELOCITY 

«g-oi     1 

pg-of/l 

„g.o,      1 

P9-OI/I 

ng-ol/l 

°.   sal. 

STD 

0000 

0540 

3  075 

2425 

0036407 

0000 

14670 

078                 ORS 

0000             0540       3075          2429 

14670 

0  34 

057       005       000 

001 

STD 

0010             0431       3094          2456 

0033898 

0035       14629       985 

07B               ORS 

0010             0431       3094          2456 

14629       985 

052 

074       001       000 

001     1320 

STD 

0020            0181       3155         2525 

0027301 

0066       14530       979 

078               OBS 

0020             0181       3155          2525 

14530 

053 

085       004       002 

002 

STD 

0030          -0043       3211          258? 

0021885 

0090       14438       948 

078              OBS 

0031          -0059       3216          2586 

14431        944 

062 

092       003       014 

002    1130 

STD 

0050         -0128       3283         2643 

0016080 

0128       14412       812 

07  8              OBS 

0051         -0130       3286         2645 

14411       807 

067 

087       003       018 

003       954 

STD 

0075          -0135       3335          2685 

0012056 

0163       14420       760 

078              OBS 

0076         -0135       3337         2686 

14420 

089 

117       013       059 

007 

STD 

0100          -0120       3361          2705 

0010095 

0191        14435       722 

078                ORS 

T0102          -0119       3362          2706 

14435       720 

092 

109       005       055 

010       859 

STD 

0125         -0116       3374         2715 

0009138 

0215       14442        701 

078               OBS 

0126          -0116       3374          2716 

14443 

101 

125       010       099 

014 

STD 

0150          -0116       3385          2725 

0008247 

0237       14448       685 

078              ORS 

0150         -0116       3385         2725 

14448       685 

084 

099       010       065 

Oil        819 

078              OBS 

0174         -0102       3394         2732 

14460 

097 

121       010       085 

014 

078              OBS 

T0197         -0093       3401          2737 

14469       670 

083 

095       006       057 

009       807 

STD 

0200          -0092       3402          2738 

0007017 

0275       14470       669 

078              OBS 

0245          -0078       3410          2744 

14485 

092 

111       015       098 

012 

STD 

0250          -0078       3411          2744 

0006373 

0309       14486       658 

07  8               OBS 

T0269          -0077       3414          2747 

14490       654 

091 

111        009       078 

012       792 

-7 

OB 

T028! 

- 

374 

34 

6 

■7 

74 

J 

14 

4 

94 

682 

109 

134 

013 

100 

016 

826 

81 


REFERENCE 
C0UN1IT    IDOfllTT 

SHIP 
CODE 

LATITUDE 

LONGITUDE 

e| 

MARSDEN 
SOUARE 

STATION   TIME 
(GMT) 

YEAR 

ORIGINATOR'S 

CRUISE            STATION 
NUMBER            NUMBER 

DEPTH 
TO 

BOTTOM 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

Oil      H6T  |  rn  |ux  ul 

■ItlHll 

CODE 

CLOUD 
CODES 

I1H  1  Ul 

NODC 
STATION 
NUMBER 

31 

174 

FV 

7848      N 

07314    W 

>60 

83 

07 

50 

05 

1963 

PPS 

8766 

0406 

04 

20 

|     2 

2  J  2 

0017 

WATER 

WIND 

Ml  TUP    '( 

XOD'l 
OK 

COIOI 
CODE 

IUMS 
|m| 

ml 

VIED 

M 
FDICi 

(mbt| 

Oil  IUII 

W(l  IUII 

1(10 

OIlEmilOHS 

20 

F04 

078 

072 

056 

■  ESSEXGEI  £  CAST 
tml       -f  NO 

CARD 
TYPE 

DEPTH    (m) 

T      *C 

s  7„ 

SIGMA  — T 

SPECIfTC   VOLUME 
ANOMALY  — XI 0' 

SAD 

[nil     M 
X    I01 

SOUND 
VELOCITY 

O,    ml/I 

PO.—  P 

WO-ol/l 

TOTAL— P 
jig-ol/l 

NO,-N 
L.B-i.t/1 

NO,— N 

US-ol/l 

Si04-Si 
PS-ot/l 

'.   lot. 

- — 'H — 

<;Tr> 

0000 

0306 

3128 

2494 

0030246 

0000 

14578 

108                 OBS 

0000 

0306       3128          2494 

14578 

054       087       005       002 

STD 
108               OBS 

0010 

0299       3129          2495 

0030118 

0030       14577       901 

0010 

0299       3129          2495 

14577       901 

054       100       002       001 

001    1172 

STD 

0020 

0182       3150          2521 

0027688 

0059       14530       915 

108               OBS 
108               OBS 

on?n 

0182       3150          2521 

14530 

054       096       002       001 

002 

0079 

0005       3191          2564 

14457       928 

054      082       005       002 

002    1127 

STD 
108               OBS 

0030 

-OOOO       3194          2566 

0023356 

0085       14455       921 

0049 

-0079       3246          2611 

14429       806 

094       133       006       044 

008       962 

STD 

0050 

-0082       3249          2614 

0018827 

0127       14428       804 

108               OBS 

0074 

-0126       3309          2664 

14420 

073       111       004       030 

STD 

0075 

-0125       3311          2665 

0013924 

0168       14421        757 

108              OBS 

T0098 

-0116       3352          2698 

14435       723 

081       090       007       066 

863 

STD 

0100 

-0116       3354          2700 

0010645 

0198       14435       721 

108              OBS 

0122 

-0114       3371          2713 

14442 

099       129       012       087 

013 

STD 

0125 

-0114       3373          2715 

0009186 

0223       14443       696 

108                ORS 

T0146 

-0110       3385         2725 

14450       683 

097       129       008       070 

010       818 

STD 

0150 

-0108       3387          2726 

0008123 

0245       14452       683 

113              OBS 
113              OBS 

T0173 

-0096       3399-       2735 

14463 

074       083       008       068 

010 

0197 

-0084       3406          2741 

14474       679 

078       105       006       055 

008       821 

STD 
113              ORS 

-0082       3407          2741 

0006677 

0282       14475       679 

0246 

-0065       3419          2750 

14493       672 

093       112       007       094 

Oil       817 

STD 

0250 

-0064       3420          2751 

0005786 

0313       14494       672 

113               OBS 

0295 

-0058       3425         2755 

14505 

080       118       009       077 

010 

STD 

0300 

-0057       3426          2756 

0005320 

0341       14506       666 

T0344 

-O044       3434          2762 

14521       661 

104       113       010       114 

808 

113 

OPS 

T0384 

-0022 

3451 

2774 

14540 

669 

097 

131 

005 

120 

012 

8^4 

EV 


78277N 


07257  W 


MESSEXSEI  *  CAST 


147 

147 

147 

147 

147 

147 

147 

147 

147 
147 
147 

147 


STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 
OBS 
OBS 

STD 
OBS 


0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0076 
0100 

T010] 
0125 
0126 
0150 
0150 
0173 

T0197 
0200 

T0226 


MARSDEN 
SQUARE 


DEPTH    [m) 


STATION    TIME 
|GMT| 


0230 

0230 
0215 
0215 
0009 
0009 
-0079 
-0079 
-0106 
-0106 
-0110 
-0110 
-0107 
-0107 
-0109 
-0109 
-0108 
-0108 
-0101 
-0086 
-0085 
-0075 


146 


1963 


3116 
3116 
3123 
3123 
3189 
3189 
3241 
3241 
3313 
3313 
3342 
3343 
3364 
3365 
3378 
3379 
3385 
3385 
3393 
3404 
3405 
3412 


5PEED 
01 
FOttE 


F03 


PPS 


lifOHElEI 
|mbi| 


088 


SIGMA  — T 


2490 

2490 
2497 
2497 
2562 
2562 
2607 
2607 
7666 
2666 
2690 
2691 
2707 
2708 
2719 
2720 
2724 
2724 
2731 
2739 
2740 
2745 


044 


SPECIFIC   VOLUME 
ANOMALY  — XI  0' 


0030592 
0029958 
0023781 
0019462 
0013845 
0011597 
0009909 
0008789 
0008275 


DEPTH 

TO 

BOTTOM 


0241 


S&D 
DYN  M 
X    I01 


0000 
0030 
0057 
0079 
0112 
0144 
0171 
0194 
0215 


0006817   0253 


02 


WAVE 
OBSERVATIONS 


SOUND 
VELOCITY 


14543 
14543 
14539 
14539 
14457 
14457 
14425 
14425 
14426 
14426 
14432 
14433 
14441 
14441 
14446 
14447 
14452 
14452 
14460 
14473 
14474 
14484 


CLOUD 
CODES 


NODC 
STATION 
NUMBER 


00  IS 


O,  ml/I 


H9-o'/ 


990 
990 

884 

809 
809 
749 
749 
737 

724 
723 
703 

690 
690 

690 
689 
672 


vg 


■i/l 


»9-"'/ 


S.O,  -S. 

.g-o./l 


046  075 

049  086 

074  110 

073  110 

102  149 

102  134 

103  145 

083  117 

081  117 

071  099 

102  139 


002  001 

002  002 

Oil  007 

002  026 

009  070 

008  '085 

008  084 

006  050 

006  071 

008 

013  099 


001  1262 

003 

005   966 

Oil   893 

Oil 

013  866 

008 

008   827 
006 

014  833 


084   118   Oil   054   008   814 


82 


REFERENCE     | 

HIP 

LONGITUDE 

l   10 

if 

MARSDEN 

STATION    TIME 

ORIGINATOR'S 

DEPTH 

MAX 

DEPTH 

OF 

^AVPItS 

WAVE 
OBSERVATIONS 

•  EATHEI 

(001 

CLOUD 
COOES 

NOOC 

COOi 

LATITUDE 

'l/ll 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 
NUMBER 

TO 

BOTTOM 

STATION 
NUMBER 

■Unlit 

10* 

i* 

"0-TH 

OAT     HI    ill 

Oil 

NCMPa  pi* 

AH' 

rm  1  AMI 

31 

174    EV 

78282N 

073135W 

260 

83 

07 

15-i 

1963 

DPS 

8768 

0448 

04 

20 

1      1 

2 

6  1  5 

0019 

WATER 

WIND 

III  TUP    *( 

ms 

(Ml 

u-'i 

MS 

SPECIAL 

orSEmno*". 

COIOI 
COOE 

(m| 

Oil 

SPEED 
N 

Fan 

(mb»l 

on  lull 

VF1 

Ml 

' 

F04 

08  5 

056 

044 

MESSENCEI  £  CAST 
TIME        7  NO 

CARD 
TYPE 

DEPTH    |m| 

T      "C 

s  *.. 

SIGMA  —  T 

SPECIFIC   VOLUME 
ANOMALY  —  X  1  07 

SAD 

DYN     M 
X    10" 

SOUND 
VELOCITY 

O,   -,hl 

P04— P 

„9-ol/l 

TOTAL— P 
yg-oi/l 

NO,  — N 

Aig-oi/l 

NO.-N 
ng-oi/l 

SiOj-SI 

ng-ol    1 

'.     AOt. 

STD 

0000 

0275 

309  = 

2470 

0032509 

0000 

14560 

164      '          OBS 

0000            0275     '3095         2470 

14560 

083 

115 

164               OBS 

0009            0083       3153         2529 

14484    1009 

059 

116       004       001 

001    1247 

STD 

0010            0073       3155         2531 

0026681 

0030       14480     1004 

164              OBS 

0017           0023       3169         2545 

14460 

060 

116       009       001 

002 

STD 

0020             0017       3170          2546 

0025269 

0056       14458       95? 

164              OBS 

0026             0003       3178          2553 

14454       920 

071 

149       006       002 

003    1117 

STD 

0030          -0016       3190          2564 

0023596 

0080       14447       892 

164              ORS 

0044          -0067       3237          2604 

14433       815 

089 

139       008       034 

008       976 

STD 

0050         -0080       3264         2626 

0017684 

0121       14431       807 

164              OBS 

0065          -0104       3315          2668 

14430 

084 

127       012       029 

007 

STD 

0075         -0110       3333         2683 

0012286 

0159       14431       776 

164              OBS 

TO087          -0113       3348          2695 

14434       762 

104 

137       010       074 

012       909 

STD 

0100         -0111       3355         2700 

0010586 

0187       14438       743 

164                OBS 

0108         -0109       3360         2704 

14441 

096 

127       Oil       068 

011 

STD 

0125         -0115       3371         2713 

0009333 

0212       14442       713 

164              OBS 

0128         -0116       3373         2715 

14443 

104 

143       008       083 

013 

164              OBS 

0148          -0116       3383          2723 

14447 

091 

124       018       056 

010 

STD 

0150          -0115       3384          2724 

0008327 

0234       14448       689 

164              ORS 

T0168          -0108       3390          2729 

14455       677 

106 

140       010       086 

012       812 

STD 

0200          -0099       3396          2733 

0007447 

0274       14466       675 

164               ORS 

0215          -0094       3400          2736 

14471 

110 

133       Oil       141 

015 

STD 

0250          -0079       3411          2744 

0006367 

0308        14486        67? 

164               OBS 

T0264          -0073       3416          2748 

14491       672 

106 

122       Oil        142 

014       815 

STO 

0300         -0055       3429         2758 

0005094 

0337       14508       672 

164             OBS 

T0309         -0052       3431         2759 

14511       672 

077 

096       010       102 

821 

164 

D  -  E 

T0386 

-0045 

3436 

2763 

14527 

691 

098 

123 

010 

141 

013 

84  5 

REFERENCE 

LONGITUDE 
'  1/10 

ss 

MARSDEN 

STATION   TIME 

ORIGINATOR  S 

DEPTH 

MAX 
DEPTH 
Of 

SAMPLES 

WAVE 
OBSERVATIONS 

CLOUD 

NODC 

coumtit 

COOE 

iDBnin 

■uaiti 

cow 

LATITUDE 

'1/10 

SQUARE 

(GMT, 

YEAR 

CRUISE            STA 

ION 
ABER 

TO 
BOTTOM 

CODE 

CODES 

STATION 
NUMBER 

19* 

i* 

HfMTH 

out  T 

i 

NUMBER 

NUf 

Oil 

m  *•  bh 

Ail 

nrt  1  ami 

31 

174 

EV 

7830    N 

07337    W 

26 

83 

C7 

30 

L72 

1963 

PPS 

8769 

0494 

04 

20 

1     1 

2 

6I  * 

0020 

WATER 

WIND 

III 
\ 

All  TEMP    •{ 

IIS 

(OP 

AMI 
OK 

SPECIAL 
MSEIYAIIOMS 

COLOR 

am 

TIMS 

Bit 

SPEED 

01 

rota 

on  lull 

WET  lull 

20 

F04 

085 

050 

044 

■ESSIWH  -J  CAST 
TIHt        •?  NO 

CARD 
TYPE 

DEPTH  {mi 

T      *C 

s  *■'.. 

SIGMA  — T 

SPECIFIC    VOLUME 
ANOMALY  —  XI  07 

BEAD 

DYN     M 
X  103 

SOUND 
VELOCrTY 

O,    ml /I 

PO,  —  P 
VB-ui/l 

TOTAL  — P 
Vg-ol/l 

N03  — N 

»g-ai/l 

NO,-N 

vg-ol/l 

s.o4-s. 

pg-at/l 

'.    IOI. 

STD 

0000 

0279 

3096 

2471 

0032463 

0000 

14562 

176                ORS 

0000             0279       3096          2471 

14562 

090 

094      005       000 

001 

STD 

0010            0080       3153         2529 

0026870 

0030       14483       992 

176               OBS 

0010             0080       3153          2529 

14483       992 

051 

090       006       003 

001    1226 

176               OBS 

0019             0009       3175          2551 

14455 

059 

095       005       003 

003 

STD 

0020            0007       3176         2551 

0024805 

0056       14454       947 

176              OBS 

0029         -0009       3180         2555 

14449       910 

063 

107       005       006 

1101 

STD 

0030         -0012       3182         2557 

0024224 

0080       14448       906 

176               OBS 

0048          -0061       3224          2593 

14434       846 

077 

101       007       033 

1014 

STD 

0050         -0066       3230         2598 

0020336 

0125       14433       840 

176                ORS 

0073          -0104       3289          2647 

14427 

094 

113       008       073 

010 

STD 

0075         -0105       3293         2650 

0015365 

0169       14428       777 

176               OBS 

T0097          -0113       3336          2685 

14434       732 

114 

128       015       108 

872 

STD 

0100         -0112       3342         2690 

0011576 

0203       14436       729 

176               OBS 

0120         -O106       3370         2712 

14446 

089 

106       008       094 

010 

STD 

0125          -0105       3373          2715 

0009216 

0229       14447       703 

176                OBS 

0144          -0099       3384          2723 

14455 

098 

130       010       116 

012 

STD 

0150          -0097       3388          2727 

0008087 

0251        14457       583 

176               OBS 

0166          -0090       3396          2733 

14464 

105 

140       013       130 

013 

176               ORS 

T0189          -0081       3406          2740 

14474       662 

083 

096       Oil 

800 

STD 

0200         -0077       3409         2743 

0006546 

0287       14478       663 

176               OBS 

0238         -0063       3420         2751 

14492 

089 

104       Oil        105 

STD 

0250         -0060       3423         2753 

0005540 

0317       14496       668 

176               OBS 

T0287          -0050       3431          2759 

14508       670 

073 

091       008 

007       818 

STD 

0300          -0047       3434          2762 

0004754 

0343       14512       670 

176              OBS 

T0385          -0034       3444          2769 

14533       672 

102 

106       009       134 

012       825 

STD 

0400          -0033       3444          2769 

0004049 

0387       14536       673 

17( 

OR 

T04? 

- 

D33 

34 

4? 

2 

7-. 

' 

14 

5 

43 

675 

100 

115 

009 

136 

012 

829 

83 


STATION    TIME 
[GMT) 


DEPTH 

TO 
BOTTOM 


H6T 1  «l  ISUJMT 


174 


EV 


yESSEMGEI  £  CAST 


1963 


8770 


194 
194 
194 
194 
194 
194 
194 

194 
194 


194 
194 

194 
194 
194 

194 


STD 
ORS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 

STD 
OBS 

STD 
OBS 

STD 

STD 
OBS 
ORS 

STD 
OBS 
OBS 
OBS 

STD 
OBS 


DEPTH  |m) 


OOUO 

0000 

0010 
0010 
0070 
0020 
0030 
0031 
0050 
0051 
0075 
0076 
0100 

T0102 
0125 
0150 
0152 
0200 
0203 
0250 
0300 
0303 

T03^2 
0400 
0402 

T0452 

T0475 
0500 

T0503 


0095 
0095 
0081 
0081 
0002 
0002 
■0094 
•  0100 
■  0067 
■0065 
-0106 
-0107 
-0102 
-0102 
-0100 
-0097 
-0097 
-0069 
-0068 
-0056 
-0044 
-0043 
-0031 
-0029 
-0029 
-0026 
-0026 
-0025 
-0025 


3107 
31C7 
3108 
3108 
3126 
3126 
3167 
3171 
3236 
3239 
3307 
3309 
3343 
3345 
3369 
3390 
3391 
3415 
3416 
3426 
3435 
3436 
3445 
3445 
3445 
3448 
3449 
3448 
3448 


-.rill. 
01 

mm 


081 


2492 
2492 
2493 
2493 
2511 
2511 
2548 
2551 
2603 
2605 
2661 
2663 
2690 
2692 
2711 
2728 
2729 
2747 
2746 
2756 
2762 
2763 
2770 
277C 
2770 
2772 
2773 
277? 
277? 


0030460 

0030309 

0028571 

0025091 

0019874 

0014290 

0011532 

0009541 
0007934 


0OC5331 
0004693 


X  AD 
DYN  M 
I    \0> 

0000 

0030 

0060 
0087 
013? 
0174 
0207 

0233 

0255 


0006123   0290 


0319 
0344 


0003995   0387 


000377ft   0476 


SOUND 
VELOCITY 

1448? 
14482 
144  77 
14477 
14445 
14445 
1440ft 
14406 
14434 
14435 
14429 
14429 
14440 
1444] 
14449 
1  44  58 
14458 
14482 
14484 
14498 
14513 
14515 
14529 
14538 
14539 
14549 
14553 
14557 
14558 


20 


O,  ml/1 


1032 

1032 

94] 

876 
87] 
823 
821 
7ft9 

722 

71° 
714 
709 

699 

691 
684 

678 
672 

671 
672 
672 
672 


NODC 
STATION 
NUMBER 

0021 


,.1/1 


TOTAL  — P 
ol/l 


.,     I 


s.o.-s 

■M/l 


056  089  004  003 

060  104  004  000 

058  095  005  003 

081  102  005  032 

095  114  007  050 

097  113  007  073 

094  106  013  092 

106  133  Oil  134 

103  112  Oil  14? 


094   112   009   136 
089   104   007   124 


097   10?   007   148 
084   104   006   110 


003 

003 

1270 

004 

008 

1028 

008 

983 

010 

010 

860 

014 

014 

Oil 

010 

833 

012 

008 

826 

008 

827 

095   006   103 


101   115   007   144   Oil   827 


ttSSBIGH  £  CAST 


207 
207 
20  7 
207 

207 
20  7 

20  7 


207 

207 

2.17 
20  7 

207 
207 
207 
207 


STD 
OBS 

STD 
OBS 

STD 
ORS 

STD 
ORS 

STD 
OBS 

STD 
ORS 

9TD 
OaS 

STD 

STD 
OBS 
OBS 

STD 

o°s 

STD 
ORf 
STD 

oes 

ORS 
ORS 
OBS 


DEPTH  (m 


0000 

oooo 

0010 
0010 
0020 

0  02  0 
O030 
0030 
0050 
0050 
0075 
0075 
0  100 

TO100 

01?5 

-i  1  5  0 

0150 

0199 

0200 

0246 

0250 

T0296 

0300 

0  3  2  3 

T  0  3  5  0 

T0372 

T0397 


T 


0090 
0090 
0087 
0087 
0071 
0071 
-009? 
-0092 
-0108 
-0108 
-0108 
-0108 
-oil? 
-0  112 
-O106 
-0099 
-0099 
-0079 
-007B 
-0050 
-0050 
-0044 
-0044 
-0042 
-0040 
-0040 
-O038 


s  \. 


3142 
3142 
3143 
3143 
3145 
3145 
3157 
3157 
3224 
3224 
3278 
3278 
3330 
3330 
3364 
3388 
3338 
3408 
3409 
3434 
3434 
3437 
3437 
3438 
3441 
3441 
3442 


SPEED 

01 
I0KI 


SIGMA  — T 


2520 
?5?0 
2521 
2521 
7523 
?5?3 
2  540 
2540 
2594 
25  =  4 
2633 
2636 
2680 
2680 
7707 
2727 
2727 
2742 
2743 
276? 
2762 
2764 
2764 
2765 
2767 
2767 
2768 


DEPTH 

TO 
BOTTOM 


0027763 

0027668 

0027431 

0025865 

0020662 

0016505 

0012495 

0009900 
0006050 

0006542 
0004744 

0004535 


Z  AD 
DYN  M 
X    I03 


0000 
0028 
0055 

00b? 

0128 

0175 

0211 

023° 
0262 

0298 
0326 
0350 


1161 1  m   1st*  *MT 


SOUND 
VELOCITY 


14^84 
14484 
14485 
14485 
14479 
14479 
14407 
144  07 
14413 
14413 
14424 
14424 
14434 
14434 
14446 
14456 
14456 
14477 
14477 
14502 
14502 
14513 
14514 
14519 
14524 
14528 
14533 


NODC 
STATION 
NUMBER 


0022 


TOTAL  — P 
Pfl-al/l 


974 
974 
928 

'.Hi 

B  3  1 
788 
788 
744 

707 
707 
700 
695 


686 

680 
678 
678 

679 
672 
67° 


058  083  004 

u91  120  005 

077  099  ^06 

111  128  007 

076  09?  004 

127  137  007 

104  129  Oil 

107  122  012 

102  116  007 

099  109  009 

100  119  007 
116  005 

097  123  007 

0o8  107  005 


002  001  1204 

039 

031  009  1041 

082  933 

055  007 

080  843 

083  013 
102  014 

U96  012 

093  Oil   830 

100  Oil 

104  Oil   832 

104  Oil   824 

086  010   833 


84 


REFERENCE 

LONGITUDE 
'      '  1/10 

|1 

maRSDEN 

STATION    TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

weiihb 
CODE 

CLOUD 
CODES 

(OUMTIT 
CODE 

lOFjnirr 

NUHIH 

CODE 

LATITUDE 

'1/10 

SQUARE 

lGMT| 

YEAR 

CRUISE 
NUMia 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

10* 

r 

■  WIH 

■i'      HI    I.I* 

Oil 

"CI  |  11    ' i. 

LAI 

rm  1  ui 

31 

174 

FV 

7834    N 

(17427    W 

34 

r<l 

30 

215 

1963 

PPS 

8772 

0265 

02 

18 

i  r 

2 

7    6 

0023 

WATER 

WIND 

mourn  t 

m  ttur  *c 

¥1. 

■UM'l 

9KU1 

CODI 

|m] 

Oil 

01 

FOKt 

M»| 

Oil  IUII 

wn  iuli 

cot 

OK 

oistmtpons 

1    ft. 

F04 

095 

044 

039 

MESSEN6EI  £  CAST 

IIME        >  NO 
»        1  .'■•  | 

CARD 
TYPE 

DEPTH   |m| 

T      *C 

s  V.. 

SIGMA— T 

SPECIFIC   VOLUME 
ANOMALY  — XI 0' 

■  AD 

DYN     M. 
X    103 

SOUND 
VELOCITY 

0,    ml/l 

PO,  — P 

TOTAL— P 
,/g-al/l 

NO,—  N 
UO-OI /I 

NO,  — N 

vg-oi/l 

SiO.-S. 
pg-ot/l 

o, 

'.    %Ol. 

STD 

0000 

0155 

3141 

2515 

0028205 

0000 

14514 

220      '         OBS 

0000             0155       3141          2515 

14514 

048 

100       009    '  003 

002 

STD 

0010            0093       3152         2528         0027014 

0028       14489       934 

22C              OBS 

0010            0093       3152         2528 

14489       934 

050 

101       007       002 

002    1158 

STD 

0020         -0028       3198         2571         0022942 

0053       14441       862 

220              OBS 

0020          -0028       3198          2571 

14441 

064 

110       008       017 

004 

STD 

0030          -0078       3232          2600          0020155 

0074       14<*25       809 

220              OhS 

1         -0082       3235         2602 

14423       805 

075 

115       005       027 

007       959 

STD 

0050          -0099       3264          2626          0017622 

0112       14422       761 

2?:           ofs 

0051         -0100       3265         2627 

14422       759 

090 

126       007       041 

009       903 

STD 

0075          -0107       3285          2644          0015973 

0154       14426       718 

22n             OBS 

0076          -0107       3287          2645 

14476 

083 

128       008       062 

010 

STD 

0100          -0107       3349          2695          0011057 

0188       14439       691 

220               OBS 

T0102          -0107       3353          2699 

14440       690 

089 

122       009       069 

Oil       825 

STD 

0125          -0104       3361          2705          0010136 

0214       14446       690 

220              OBS 

0126         -0104 

091 

117       008       081 

on 

STD 

0150          -0105       3374          2715          0009127 

0238       14452       688 

220              OBS 

T0150         -0105       3374         2715 

14452       688 

096 

137       009       073 

009       824 

OBS 

O175          -0096       1393          2731 

14463 

088 

128       010       072 

008 

STD 

0200          -0083       3404          2739          0006902 

0278       14474       674 

22C               OBS 

T0201         -0082       3405         2740 

14475        674 

071 

114       008       088 

010       814 

220 

DBS 

T0222 

-0069 

3417 

274C 

14486 

b75 

077 

102 

on 

072 

009 

819 

REFERENCE 

LONGITUDE 
'  1/10 

if 

MARSDEN 

STATION   TIME 

ORIGINATOR  S 

DEPTH 

MAX 

WAVE 
OBSERVATIONS 

wumu 

CODE 

CLOUD 

CODES 

NODC 

COURTIY 
CODE 

iDEjnin 
■unlet 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 
SAMPLES 

NUMBER 

ID* 

r 

MOUTH 

DAI 

i 

Oil 

mgt  \m  kuui 

n«  1  mi 

11 

174 

FV 

7R065N 

0  7  3  5  0    W 

260 

83 

07 

31 

196? 

PPS 

877? 

0722 

07 

20 

1 

6    8 

0024 

WATER 

WIND 

IAIOMEIEI 
(mb.1 

111  TEMP    1 

VIS 

QUI 

too  1 

MS 

SPKIM 
0ISQV1TI0IIS 

COLOI 
CODE 

TRAMS 

M 

OK 

SPEED 
01 
FORCE 

Dll  lull 

WET  IUU 

20 

FO? 

102 

061 

056 

MESSENGER  £  CAST 
TIME        ?  NO 

CARD 
TYPE 

DEPTH    |m 

T      °C 

s  7.. 

SIGMA— T 

SPECIFIC   VOLUME 
ANOMALY  — RIO' 

SAD 
DYN     M 
X    ID> 

SOUND 
VELOCITY 

O.   m./l 

PO,—  P 

PB-al/l 

TOTAL— P 
pg-at/l 

N02  — N 

ug-ot    1 

NO,  — N 
lig-at     1 

Si04-S. 
pg-al/l 

0, 
°.   lat. 

STD 

0000 

0365 

3145 

2502 

0029449 

0000 

;  4606 

067               OBS 

0000             0365       3145          2502 

14606 

044 

107        Oil        003 

001 

STD 

0010             0227       3149          2517 

0028067 

0029       14548       933 

067               OBS 

0010            0227       3149         2517 

14548       933 

041 

086       005       002 

001     1195 

067               OBS 

0019            0074       3192         2561 

14487 

132       009       004 

001 

STD 

0020             0065       3199          2567 

0023281 

0054       14484       885 

067              OBS 

0028             0004       3244          2606 

14464       851 

058 

124       009       012 

001     1038 

STD 

0030          -0010       3249          2611 

0019109 

0076       14458       843 

OBS 

0047          -0094       3288          2646 

14428       788 

081 

Oil       052 

007       941 

STD 

0050          -0095       3295          2651 

0015260 

0110       14429       782 

067               OBS 

0070          -0102       3333          2682 

14434 

095 

009       073 

010 

STD 

0075          -0102       3338          2686 

0011929 

0144       14436       739 

067              OBS 

To- -,4         -0103       3356         2701 

14441       712 

090 

013       088 

010       852 

STD 

0100         -0102       3358         2702 

0010385 

0172       14442       710 

STD 

0125          -0099       3369          2711 

0009543 

0197       14450       702 

067              OBS 

0140         -0097       3377         2718 

14454 

109 

014       119 

014 

STD 

0150          -0095       3384          2723 

0008400 

0^19       14458       696 

067               OBS 

0165          -0085       3404          2739 

14471 

088 

012       099 

012 

STD 

0200          -0080       34C7          2741 

0006686 

0257       14476       686 

067               OBS 

0230          -0070       3415          2747 

14487 

084 

Oil       084 

010 

STD 

0250          -0062       3421          2752 

5  6  3  3 

0288       14495       680 

067               OBS 

T0273          -0055       3427          2756 

14503       679 

082 

016       080 

008       828 

STD 

0300          -0049       3432          2760 

0004896 

0314       14511       682 

067              OBS 

0321          -0046       3435          2762 

14516 

083 

013       086 

008 

067               OBS 

T0370          -0042       3437          2764 

14526       684 

081 

013       091 

009       837 

STD 

C400          -0037       3441          2767 

0004255 

0360       14534       680 

OBS 

T0472          -0029       3447          2771 

14551        674 

091 

133       010       068 

006       828 

STD 

0500          -0028       3448          2772 

0003756 

0400       14556       673 

057               OBS 

0569          -C027       3449          2773 

14568       670 

081 

126       010       073 

007       824 

STD 

0600          -0026       3449          2773 

0003682 

0437       14574       670 

057              OBS 

T0643          -0024       3449          2773 

14582       669 

073 

118       015       089 

009       823 

~" 

-  = 

T066C 

-0( 

25 

34 

i0 

2 

77. 

14 

5 

34 

b6& 

082 

122 

01? 

088 

009 

822 

85 


LATITUDE 

'1/10 


LONGITUDE 
"     '  1/10 


STATION    TIME 
(GMT) 


DEPTH 

TO 

BOTTOM 


KT  1  m  gl  UT 


PPS 


NODC 
STATION 
NUMBER 

0025 


■BSOIGEI  £  CAST 
TIME 


0°9 

099 
099 
099 
099 
099 
099 

099 
099 

099 

099 
0S7 
037 

r-87 
08  7 

08  7 
087 

08  7 
087 


CARD 
TYPE 


STD 
OBS 

STO 

ors 

STO 
OBS 

STD 
OBS 

STO 
ORS 

STD 
OBS 

STO 
OBS 

STO 

STD 
ORS 

STD 
ORS 

STO 
OBS 

STO 
OBS 
OBS 
OBS 

STD 
ORS 
OBS 

STO 
OBS 
OBS 

STD 
ORS 
OBS 


DEPTH  |m) 


0000 
0000 
0010 
0010 
0020 
0021 
0030 
0031 
0050 
0052 
0075 
0078 
0100 
T0104 
0125 
0150 
0155 
0200 
0205 
0250 
0255 
0300 
T0304 
T0335 
0384 
0400 
0432 
0482 
0500 
0531 
0580 
0600 
T0605 
T0624 


0285 

0285 

02  36 

0236 

0103 

0094 

O047 

0042 

-0013 

-0018 

-0077 

-0082 

-0097 

-0099 

-0099 

-0100 

-0100 

-0086 

-0084 

-0058 

-0056 

-0048 

-0047 

-0042 

-0035 

-0033 

-0030 

-0028 

-0028 

-0027 

-0026 

-0025 

-0025 

-0  0  24 


s  7.. 


3121 
3121 
3138 
3138 
3149 
3150 
3161 
3162 
3203 
3207 
3259 
3265 
3308 
3315 
3341 
3367 
3371 
3398 
3401 
3424 
3426 
3433 
3434 
3436 
3442 
3442 
3442 
3445 
3446 
3447 
3447 
3447 
3447 


SPEED 
01 
FOKf 


105 


056 


SIGMA  — T 


2490 
2490 
2507 
2507 
2525 
2526 
2537 
2539 
2574 
2577 
2622 
2627 
2662 
2668 
2689 
2710 
2713 
2734 
2737 
2754 
2756 
2  761 
2762 
2763 
2768 
2768 
2767 
2770 
2770 
2771 
2771 
2771 
2771 


SPECIFIC   VOLUME 
ANOMALY  — 110' 


0030613 

0028965 

0027293 

0026089 

0022604 

0018063 

O014229 

0011682 
0009681 

0007347 

0005473 

0004802 


SAD 
DYN  M 
X  103 


0000 

0030 
0058 
0085 
0133 
0184 
0225 

0257 

0284 

0326 
0358 

0384 


0004201  0429 
0003912  0469 
0003836   0506 


SOUND 
VELOCITY 


14566 

1456B 
14551 
14551 
14495 
14491 
14472 
14470 
14454 
14453 
14436 
14435 
14438 
14439 
14445 
14453 
14454 
14472 
14474 
14497 
14499 
14511 
14513 
14520 
14533 
14536 
14543 
14552 
14556 
14561 
14570 
14574 
14575 


052 
992 

992   046 
956 

054 
922 

919   065 
858 


852 
801 


.g-=i/ 


pg-ot/l 


068 

087 
755 

749   085 
729 
709 

681 
679 
677 

674 
674 

674 
673 

672 
672 

073 
574  073 
676 

677   082 
674   088 


079 

086 

091 

089 
086 

077 

069 

081 


007  000 

008  001 

009  002 
008  002 

007  002 
Oil  044 
Oil  047 

008  060 

008  082 

010  110 

127   010  080 

009  076 

013  071 

010  078 

014  088 

014  112 

013  088 

012  084 

010  107 


s.o4-s 

lrg-ot/l 


001 

001  1273 
001 

002  1125 
002  1031 
007 

008  895 

009 

009  820 
Oil 

007  823 
008 

006   826 

007 

008  827 

010 

008   829 

008   833 

010  829 


86 


REFERENCE 

LONGITUDE 
'      '  IMO 

I  3 

MARSDEN 

STATION     TIMt 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

■  UTHEI 
'001 

CLOUD 
CODES 

NOOC 

(OORTIT 
(ODE 

iolrtitt 
KURIII 

COM 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 

BOTTOM 

STATION 
NUMBER 

10* 

!• 

IONTN 

OAT     Ml    I'll 

Oil 

nci  |  pa  pu 

ui 

(tit  1  ui 

31 

174 

FV 

7745    N 

07530    W 

^  -    - 

75 

07 

. 

1963 

PPS 

8775 

0668 

06 

16 

i  r 

2 

7     8 

0026 

WATEB 

WIND 

TU 

111  TEW    *( 

m 

ADO't 

smiii 

I"  » 

COLOR 
(001 

IIARS 
Im| 

MR. 

OR 
[OKI 

imlMl 

HI  IUII 

WET  IUII 

CO0I 

ORS 

orumnoRS 

'  1 

Ff'4 

i'°fl 

044 

044 

WSSBKEI  J  CAST 
II*        ?  NO 

«         I'll 

CARD 
TYPE 

DEPTH   (m| 

T      *C 

s  V.. 

SIGMA  — T 

SPECIFIC   VOLUME 
ANOMALY  — XIO' 

■  AD 

DYN     M 
X    I03 

SOUND 
VELOCITY 

O,   ml/1 

po4— P 

PO-oi/l 

TOTAL  — P 
VO-ei/l 

NOj— N 
ug-ot/l 

NO,  —  N 

w-i/l 

S.04-Si 
vg-oi/l 

'/.    lot. 

STD 

OOOO 

0  347 

3089 

2459 

0033530 

0000 

14591 

133     '          OBS 

0000             0347       3069          2459 

14591 

054 

086       005   '   002 

001 

STD 

0010            0286       3120         2489 

0030699 

0032       14570       909 

133               ORS 

0010             0286       3120          2489 

14570       909 

051 

072       004       001 

001    1178 

STD 

0020             0042       3161          2533 

0026069 

0060       14468       902 

133              OBS 

0020             0042       3161          2538 

14468 

060 

108       005       002 

002 

STD 

0030            0012       3181         2555 

0024401 

0086       14459       882 

133              OBS 

0030             0012       3181          2555 

14459       882 

084 

141       006       006 

004    1073 

STD 

0050         -0C83       3257         2620 

0018210 

0126       14429       803 

133              OBS 

0050          -0083       3257          2620 

14429       803 

102 

124       008       044 

009       959 

STD 

0075          -0100       3299          2655 

0014921 

0170       14431       757 

133               OBS 

0076          -C101       3301          2656 

14431 

078 

110       006       030 

005 

STD 

0100          -0105       3334          2683 

0012212 

0204       14433       721 

133              ORS 

0101         -0105       3335         2684 

14438       720 

083 

120       005       028 

007       860 

STO 

0125         -0105       3360         2704 

0010211 

0232       14446       709 

STO 

0150         -0104       3380         2720 

0008672 

0255       14453       697 

133              ORS 

0151          -0104       3381          2721 

14453 

099 

140       012       084 

012 

STD 

0200          -0085       3403          2738 

0006999 

0294       14473       673 

133                ORS 

0201          -0085       3403          2738 

14474       672 

085 

108       009       045 

008       812 

STD 

0250          -0062       3422          2753 

0005607 

0326       14495       673 

133              OBS 

0252         -0061       3423         2753 

14496 

090 

103       010       080 

010 

STD 

0300          -0045       3436          2763 

0004652 

0352       14513       674 

133              ORS 

T0302          -0044       3436          2763 

14514       674 

080 

096       008       058 

007       824 

143              ORS 

T0354          -0037       3441           2767 

14526       677 

097 

117       009       122 

012       830 

STD 

0400          -0036       3441          2767 

0004260 

0396       14535       672 

143              ORS 

0404          -0036       3441           2767 

14535       672 

077 

093       006       052 

006       825 

143               ORS 

0455          -0034       3443          2768 

14545       672 

065 

090       006       050 

006       825 

STD 

0500          -0033       3443          2768 

0004107 

0438       14553       672 

143               ORS 

0506          -0033       3443          2768 

14554       672 

100 

115       020       118 

012       825 

143              ORS 

0557          -0030       3446          2771 

14564       674 

080 

091       007       062 

007       828 

STD 

0600          -0028       3447          2771 

0003834 

0478       14572       671 

143              OBS 

T060e          -0027       3447          2771 

14574       670 

092 

107       010       094 

009       824 

143 

ORS 

T0646 

-OC 

23 

3450 

277: 

14583 

669 

824 

87 


REFERENCE 

LONGITUDE 

'     '  1/10 

|1 

MARSDEN 

STATION    TIME 

ORIGINATORS 

DEPTH 

MAX 

WAVE 
OBSERVATIONS 

wumEi 

(ODE 

CLOUD 
CODES 

NODC 

(OUHilr 

(ODE 

IDENTITY 
NUHIEl 

CODE 

LATITUDE 

'mo 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 

BOTTOM 

OF 

SAMPLES 

NUMBER 

10° 

!• 

M0K1H 

IX!      HI    i    Hi 

Oil 

HG1     FH     Ml  Ull 

III!    jm 

31 

174 

EV 

7744    N 

07426    W 

It 

74 

07 

31 

157 

1963 

PPS 

R776 

0  540 

05 

16 

4 

^     " 

0027 

WATER 

WIND 

•It  TEMP    'C 

YIS 
CODE 

UO'I 
OIS 

SPECIIl 

0ISEIV»TI0N> 

COLO! 
CODE 

niw 

(ml 

-n 

SPEED 

01 

ma 

(mbi) 

DRY  1011 

WEI  1011 

nr 

F05 

09 

1 

050 

050 

MESJEXGEI  £  CAST 
TIME        -f  NO 

CARD 

TYPE 

DEPTH    (ml 

T      °C 

S  7.. 

SIGMA— T 

SPECIFIC   VOLUME 
ANOMALY  — XI 0' 

Z&D 

DYN     M 
X    10' 

SOUND 
VELOCITY 

O,    ml    1 

PO,  — P 
UD-al/l 

TOTAL  —  P 
„9-i.'/l 

NO,  — N 

U0-OI/I 

NO,  — N 
pg-oi/l 

s.o,-si 

pg-ot/l 

'.   'at. 

STD 

0000 

0451 

3102 

246o 

0033479 

000' i 

14637 

163     '        'OBS 

0000 

0451       3102          2460 

14637 

062 

068       006       001 

STD 

0C10 

0412       3109 

0032591 

0033       14623       813 

163               OBS 

0010 

0412       3109          2469 

14623       813 

057 

077       002       002 

. 003    1085 

STP 

0020 

-0025       3189          2563 

0023643 

0061       14441       867 

163               OBS 

0020 

-0025       3189          2563 

14441 

063 

089       006       004 

004 

STD 

0030 

-0012       3216          2584 

0021624 

0084       14453       960 

163               OBS 

0030 

-0012       3216          25*4 

14453       960 

067 

095       006       005 

001     1164 

STD 

0050 

-0137       3289          2648 

0015595 

0121       14408       814 

163               OBS 

0050 

-0137       3289          2646 

14408       814 

095 

118       010       047 

008       960 

163              OBS 

0074 

-0152       3305          2661 

14407 

103 

128       010       079 

012 

STO 

0075 

-0151       3306         2662 

0014235 

0158       14408       769 

163              OBS 

0099 

-0124       3336          2685 

14429       734 

106 

124       Oil       083 

013       872 

STD 

0100 

-0123       3337          2686 

0011923 

0191        14430       733 

STD 

0125 

-0107       3366          2709 

0009744 

021S       14445       706 

163               OBS 

0149 

-0095       3386         2725 

14458       689 

106 

133       013       116 

015       828 

STD 

0150 

-0095       3386          2725 

0008226 

0241        14458       689 

163               OBS 

0199 

-0084       3400          2736 

14473       679 

106 

130       012       116 

014       820 

STD 

0200 

-0084       3400          2736 

0007181 

0279       14474       679 

163              OBS 

0248 

-0069       3415          2747 

14490       677 

098 

008       119 

012       e22 

STD 

0250 

-0068       3416          2748 

0006036 

0312       14491        677 

163               OBS 

T0298 

-0056       3426          2756 

14506       678 

B26 

STD 

0300 

-0056       3426          2756 

O005304 

0340       14507       678 

172               OBS 

0319Q 

-004?       3428          27570 

672 

099 

115       012       121 

013       822 

172              ORS 

03650 

-0045       3437          27640 

674 

100 

115       012       122 

012       824 

STD 

0400 

-0041        3437          2764 

0004542 

0390       14532       673 

172              OBS 

04]  J 

-0040       3438 

14534       672 

097 

119       Oil        123 

012       824 

172 

OBS 

T0456 

-0035 

3443 

2768 

14545 

668 

099 

118 

009 

13^ 

012 

819 

REFERENCE 

ll 

MARSOEN 

STATION    TIME 

ORIGINATOR'S 

DEPTH 

MAX. 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

CLOUD 

NODC 

COUNttr 
CQDf 

IDENTITY 
HUMIER 

CODE 

LATITUDE 

'1/10 

LONGITUDE 
'     'Ino 

SQUARE 

(GMTJ 

YEAR 

CRUISE 

NUM6EP 

STATION 

NUMBER 

TO 
BOTTOM 

(00( 

CODES 

STATION 
NUMBER 

10' 

i* 

HOHTH 

D»T       t 

s    .  II 

Oil 

HGI 1  PEI  ISEA  XHT 

r*n  I  mi 

31 

174 

EV 

77395N 

072  22    W 

2  6  0 

72 

07 

31 

i  9  g 

1Q63 

PPS 

8777 

01  13 

01 

11 

2 

7I  fl 

002  8 

WATEB 

WIND 

UIOMIIEI 
(mbi) 

III  TEMP    °C 

VIE 

(00 

IDO'I 
OIS 

SPECIAL 
OBSERVATIOHS 

C010I 
CODE 

TUN' 

Im) 

Oil 

SPEED 
01 
FORCE 

BIT  1011 

WET  I0LI 

11 

F"4 

098 

056 

044 

UESSEI 

TIM 

a 

GFJ  I  CAST 
<  NO 

CARD 
TYPE 

DEPTH   (m) 

T      °C 

S    7.. 

SIGMA  — T 

SPECIFIC   VOLUME 
ANOMALY  — X107 

Z&D 

DYN     M 
X    I0» 

SOUND 
VELOCITY 

O,    ml/I 

PO,  —  P 
ug-ot    1 

TOTAL  — P 
„g-ol/l 

NO,— N 
Jig-ot/l 

NO,  — N 

pg-oi/l 

S.O.-S, 
ug-ot/l 

O, 
° .   sat. 

1 

STD 

0000 

0  3  5  2 

3139 

249Q 

0029791 

0000 

14600 

20 

-              OBS            0000 

0352       3139          249C 

14600 

053 

081       003       002 

STD         0010 

0314       3141          2504 

0029329 

0030       14585       862 

20 

3              OBS            00  1" 

0314       3141          2504 

14585       862 

056 

092       003       001 

001     1128 

STD          0020 

0064       3183          2554 

0024496 

0056       14482       945 

20 

-               0°3             0021 

O047       3)87          2558 

14474       953 

066 

090       003       002 

002     1170 

STD          0030 

-0041       3230 

O020<*'<8 

0079       1444T        841 

20 

-             ORS           nnM 

-0040       3  2: 14          2600 

14438       832 

087 

121       005       034 

006    1001 

STD          0050 

-0097       3280           I 

0016402 

0116       14426       777 

20 

OBS             0052 

3285 

14425       772 

(  79 

007       019 

005       920 

STD          0075 

-0109       3358 

0010375 

014'         W.  j5        739 

?o 

OBS           0077 

-0110       336? 

14436       736 

091 

145       013       073 

008       880 

^TO          0100 

-01  15 

0174        144.-: 

0  = 

T010 

s 

-0 

115 

33 

( 

9 

2 

71 

14 

4 

3:-. 

698 

091 

111 

013 

065 

009 

834 

88 


REFERENCE 

LONGITUDE 
'1/1B 

if 

MARSDEN 

STATION  TIME 

ORIGINATOR  S 

DEPTH 

MAX 

DEPTH 

OF 

SAMPLES 

WAVJ 

OBSERVATIONS 

RUTHS 

(001 

CLOUD 

CODES 

NOOC 

loumi 

(OOL 

iDFjmrt 

iunyt 

CODE 

LATITUDE 

'1/10 

SOU  ARE 

[GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 

NUMBER 

TO 

BOTTOM 

STATION 
NUMBER 

10* 

i* 

R0HTM 

OH      «    i   >t 

Dll 

m{t&  \ut 

U! 

TTH  1  Ul 

31 

174 

EV 

7701    N 

07221    W 

:'  : 

72 

08 

:i 

103 

196? 

PPS 

8778 

1152 

10 

U 

1  1 

4 

7    8 

0029 

-V  ATEB 

WIND 

all  TERR-  *t 

(DIM 
COOE 

UA 

M 

SPEED 
OR 
(OKI 

r"    ■       1 
(mb.) 

Oil  IUII 

wri 

Ml 

VIS 

(001 

100  1 

ots 

SPKIll 

oiymnois 

:- 

132 

050 

044 

MESSEKB  £  CAST 

n«       ?  NO 
n        in 

CARD 

TYPE 

DEPTH    (ml 

T      *C 

s  */.. 

SIGMA  — T 

SPECIFIC    VOLUME 
ANOMAIY  — X10' 

SAD 
DTK    M 
X    I03 

SOUND 
VEIOOTY 

o,  .1/1 

po4— P 

ug-al/l 

TOTAL— P 
yg-ol/l 

NO,  — N 

PR-al/l 

NO  j—  N 
Pfl-Ol/I 

s;o,-Si 

yg  -ol     1 

'.   lot. 

STD 

0000 

0239 

3232 

2582 

0021856 

0000 

14563 

108     '         OBS 

0000            0239       3232         2582      ' 

14563 ' 

040 

074        006    '   003 

001 

STD 

0010             0239       3232          2582          0021858 

0022       14565       902 

108              OBS 

0010            0239      3232         2582 

14565       902 

047 

089       007       001 

001    1116 

108              OBS 

0019             0008       3325          2671 

14475 

046 

074       007       005 

000 

STD 

0020            0002       3326         2672         0013284 

0039       14473       860 

108              OBS 

0029         -0044      3338         2684 

14455       828 

057 

088       008       .14 

001    1005 

STD 

0030          -0046       3339          2685          0012080 

0052       14454       825 

108              OBS 

0048          -0084       3356          2700 

14442       776 

058 

107       012       049 

004       933 

STD 

0050          -0088       3357          2701          0010536 

0075       14441        774 

108              OBS 

0072         -0118       3369         2712 

14432 

079 

097       013       049 

005 

STD 

0075          -0120       3370          2712          0009458 

0100       14432       750 

108              OBS 

0096         -0133       3373         2716 

14429       729 

083 

012       063 

006       867 

STD 

0100          -0134       3374          2716          0009056 

0123       14430       723 

STD 

0125          -0138       3380          2721          0008568 

0145       14433       688 

108              OBS 

0144          -0142       3384          2725 

14435 

077 

091       010       058 

006 

STD 

0150          -0134       3385          2725          00C8185 

0166       14440       657 

108               OBS 

0193         -0087       3395         2732 

14470       614 

0  94 

106       004       079 

010       741 

STD 

0200          -0082       3396          2732          0007516 

0205       14474       608 

108             OBS 

0241          -0048       3405          2738 

14498 

114 

129       008       128 

016 

STD 

0250         -0038       3407          2740          0006863 

0241       14504       577 

108              OBS 

T0289          -0003       3416          2745 

14528       563 

100 

116       006       128 

014       695 

STD 

0300             0002       3419          2747          0006154 

027*       14532       563 

120              OBS 

T0373            0023       3431          2756 

14556       566 

112 

135       006       132 

016       704 

STD 

0400             0021       3432          2756          0005304 

0331       14559       569 

12  0               OBS 

0468             0015       3433          2758 

14568       582 

100 

124       004       123 

016       723 

STD 

0500             0012       3435          2760          0004985 

0382       14572       595 

120              OBS 

0563             0007       3437          2762 

14581       612 

083 

1C5       002       071 

009       759 

STD 

0600             0004       3438          2762          0004700 

0431       14586       610 

12"              OBS 

0660             0000       3439          2763 

14594 

084 

100       005       096 

STD 

0700          -0001       3438          2763          0004658 

0478       14600       606 

120              OBS 

0757         -0002       3437         2762 

14609       603 

101 

120       007       132 

746 

STD 

-0003       3439          2764          0004560 

0524       14616       608 

120              OBS 

0855          -0005       3440          2765 

14625       610 

108 

125       005       143 

016       734 

STD 

0900          -C006       3441          2765          0004379 

0568       14632       607 

12  C 

?"    = 

T0953 

-0007 

3441 

2765 

14640 

599 

741 

89 


REFERENCE 

LATITUDE 

'  1/10 

LONGITUDE 
1     '  I'tO 

ll 

MARSDEN 

STATION   TIME 

ORIGINATOR'S 

DEPTH 

MAX 

DEPTH 

OP 

SAMPLES 

OB5 

WAVE 

MACREt 
CMC 

CLOUO 
CODES 

NODC 

SHIP 
CODE 

SQUARE 

(GMT| 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

ERVATIONS 

STATION 
NUMBER 

COIMTIT 

coot 

loBrrin 

NUHICI 

10* 

r 

«0MTH 

DM     HI     'io 

Oil 

WI 1  PH   |SU  Ul 

cm  1  uu 

31 

174 

EV 

77063N 

07455    W 

74 

08 

11 

155 

1963 

PPS 

8779 

0677 

06 

14 

1         l        5 

6|  6 

0030 

WATER 

WIND 

AIR  TEW    *C 

JKCUl 

lit.*'."'. 

COLOR 

coot 

TUH 

Iml 

DM. 

van 
u 

iota 

|mbl| 

Oil  IULI 

*c 

WLI 

(00 

on 

14 

F06 

115 

067 

056 

HEUEKEI  £  CAST 
nw       >  NO 

CARD 
TYPE 

DEPTH   |m| 

T      'C 

s  */.. 

SIGMA— T 

SPECIFIC    VOLUME 
ANOMALY  —  XI 07 

SAD 
DYN     M 
X    103 

SOUND 
VELOCITY 

0,  „,l/l 

PO,  — P 

UO-al/l 

TOTAL— P 

j/g-ol/l 

NO  j—  N 
»>-.l/l 

NO  j—  N 
pg-gl/l 

SiO.-Si 
pg-ol/l 

O, 

V.  sol. 

■a— liH — 

STD 

0000 

0309 

3124 

249C 

0030573 

0000 

14579 

159 

OBS 

0000 

0309    '  3124     '     2490 

14579 

058       089       005       002 

003 

STD 

0010 

0308       3122          2489 

0030719 

0031       14580       837 

159 

OBS 

0010 

0308       3122          2489 

14580       837 

063       088       004       001 

003    1091 

STO 

0020 

0252       3145          2512 

0028551 

0060       14560       845 

159 

OBS 

0020 

0252       3145         2512 

14560 

048       080       006       003 

001 

STD 

0030 

-0046       3223          2591 

0020956 

0085       14438       853 

159 

OBS 

0030 

-0046       3223         2591 

14438       853 

084       118       010       026 

004    1026 

STD 

0050 

-0069       3282         2640 

0016345 

0122       14439       825 

159 

OBS 

0051 

-0070       3284          2642 

14439       824 

074       095       008       039 

004       990 

STD 

0075 

-0051       3330         2678 

0012731 

0159       14458       813 

159 

OBS 

0076 

-0050       3332          2680 

14459 

059       090       007       022 

001 

STD 

0100 

-0091       3358          2702 

0010425 

0138       14443       785 

159 

OBS 

'      0101 

-0092       3359          2703 

14447       783 

062       086       008       026 

002       940 

STD 

0125 

-0125       3369          2712 

0009453 

0212       14437       714 

STD 

0150 

-0141       3378          2720 

0008698 

0235       14435       670 

159 

OBS 

0152 

-0142       3379          2721 

14435       668 

083       101       010       065 

006       793 

STD 

0200 

-0117       3393         2731 

0007607 

0276       14457       669 

159 

OBS 

0203 

-0115       3394          2732 

14459       669 

082       109       010       062 

007       801 

STD 

0250 

-0074       3407         2741 

0006694 

0312       14487       668 

159 

OBS 

0253 

-0072       3408          2742 

14489       668 

106       132       014       137 

014       809 

STD 

0300 

-0059       3418          2749 

0005911 

0343       14504       669 

159 

OBS 

T0304 

-0058       3419          2750 

14505       669 

092       124       010       094 

009       814 

169 

OBS 

T0349 

-0048       3430          2759 

14519       672 

085       106       006       100 

009       823 

169 

OBS 

0397 

-0044       3436          2763 

14530       674 

100       120       018       149 

012       824 

STD 

0400 

-0044       3436          2763 

0004583 

0396       14530       674 

169 

OBS 

0445 

-0038       3440          2756 

14541       678 

077       098       006       098 

008       831 

169 

OBS 

0492 

-0034       3443          2768 

14551       673 

100       119       006       150 

012       832 

STD 

0500 

-0033       3443          2769 

0004085 

043?       14553       678 

169 

OBS 

0540 

-0030       3445          2770 

14561       675 

099       124       006       150 

012       829 

169 

OBS 

0587 

-0026       3446          2770 

14571       666 

079       099       009       031 

008       818 

STD 

0600 

-0026       3448          2772 

0003758 

0478       14574       665 

169 

OBS 

T0633 

-0025       3449          2773 

145e0       662 

100       125       014       137 

015       815 

169 

CBS 

T0643 

-0025 

34 

48 

2772 

14581 

620 

Ibi 
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REFERENCE 

LATITUDE 

'1/10 

LONGITUDE 

'    *ino 

|| 

MARSDEN 

STATION    TIME 

ORIGINATOR'S 

DEPTH 

MAX. 

DEPTH 

OF 

Samples 

WAVE 
OBSERVATIONS 

■mma 

COOE 

CLOUD 
CODES 

COUATIT 

cool 

loExiin 

NUUIEI 

cooe 

SQUARE 

ICMTI 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

ir 

r 

1MTH 

DIT     HI   l/H 

Dll 

hc-t.fii  ki» 

LIIT 

npi  1  ui 

31 

174 

FV 

655 

N 

?62  0    W 

i    : 

66 

08 

31 

200 

1Q63 

PPS 

B    7  ■; 

0  1  8  3 

02 

14 

i  r 

2 

6    6 

0031 

WATER 

WIND 

UIOHItlt 
ImblJ 

in  tew  *c 

111 
CDM 

idol 

OK 

vfau 

OIlEmilONS 

OHM 
(00( 

TUBS 

Im| 

O'S 

SPEED 
H 
(OKE 

DIT  IUII 

wet  iuli 

14 

FC3 

119 

067 

0 

5  c 

HI          «     : 

TINE 
M          1' 

>CA5T 
<  NO 

CARD 

type 

DEPTH    (m| 

T      "C 

s   '.. 

SIGMA  — T 

SPECIFIC   VOIUME 
ANOMALY  — XI 0' 

SAD 
DYN     M 
X    10> 

SOUND 
VELOCITY 

O,    ml/l 

PO,  — P 

Ug-oT    T 

TOTAL  —  P 
pg-ot/l 

NO,— N 
ug-oi/l 

NO.-N 

pg-ol/l 

S'O.-Si 
pg-ol/l 

o, 

ial 

STD 

0000 

0372 

3126 

2487 

or  3 5946 

0000 

146C6 

205 

OBS 
STD 

0000            0372       3126         2487 
0010            0313       3137 

0029623 

14606 
003C       14i84       849 

057 

097       000       001 

002 

205 

OSS 
STD 

0010            0313       3137         2500 
0020         -0C18       3206         2577 

0022369 

14584       849 
0051         14447       857 

039 

056       003       302 

001     1109 

205 

OBS 
STD 

0020         -0018       32C6         2577 
0030         -C078       3227         2596 

14447 
007S         14424        865 

046 

073       000       002 

001 

205 

OBS 
STD 

0030         -0078       3227         2596 
O050          -0142       3276          2637 

14424       865 
0115       14404       800 

035 

1031 

205 

OBS 

STD 

0050         -0142       3276         2637 
0075         -0071       3319         2670 

14404       300 
0152       14447       791 

086 

008 

205 

OBS 
STD 

0075         -C071       3319         .? 
0100          -0115       3352          2698 

OOlOSOl 

14447       791 
31S3        14436       754 

091       00E 

002       952 

205 

OBS 
STD 

0100         -0115       3352         2698 
0125         -0133       3366         2710 

14436       754 
0208       14433       744 

119       010       088 

010       S99 

205 

OBS 
STD 

0125          -0133       3366          271„ 
0150          -0133       3385          2725 

000G18? 

14433       744 

._     :        14440       672 

095       00£ 

005       885 

205 

OBS 

T0150         -0133       3385 

14440       672 

097 

121 

010 

205 

OBJ 

T0153 

-0133 

338S 

2726 

14 

441 

658 

086 

101 

Oil 

007 

784 

etHWKt 

LONGITUDE 
"  1/10 

|| 

MARSDEN 

STATION  TIME 

YEAR 

ORIGINATORS 

DEPTH 

MAX 

WAVE 
OBSERVATIONS 

WEIIHFJ 
CODE 

CLOUD 

COUATtT 

cool 

IDENIITT 

NUHIEI 

CODE 

LATITUDE 

'  l/ll 

SQUARE 

|GMT| 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 

SAMPLES 

CODES 

STATION 

vr 

r 

I0NIH 

BU 

t 

Oil 

NOT  I  FQ  ]SU  "AT 

HPE  1  WT 

31 

174 

EV 

7  6  !  9  1  N 

07802    W 

:■  :: 

68 

03 

0  2 

00  3 

1963 

PPS 

8781 

0159 

01 

14 

2 

6     3 

1     °032 

WATER 

WIND 

III 
1 

III  TEMP    *C 

UDt 
MS 

SPECIIL 

orsEimioMS 

COLOI 
CODE 

TUNS 
1") 

Oil 

SUED       "'■"» 
01              ImEv 
FORCE 

DIT  IUII 

Wn  I0IB    CODE 

1  - 

F04    |    102 

044 

044| 

ma 

TIM 

Kill  I  CAST 

<  NO 
I'll 

CARD 
TYPE 

DEPTH    (m) 

T      -C 

s  V.. 

SIGMA— T 

SPECIFIC    VOIUME 
ANOMALY  — XI  0' 

SAD 

DYN     M 
X    I03 

SOUND 
VELOCITY 

O,     ml      1 

po4— P 

W3-a\      1 

TOTAL  —  P 

pg-al/l 

NO,  — N 
Hg-ol     1 

NOj  — N 

vg-oi     1 

Si04-Si 
vg-at/l 

O, 
' -.    SOI. 

STD 

0000 

0438 

3141 

2492 

0030415 

0000 

14636 

00 

o                ORS 

0000 

•   0438       3141          2492 

14636 

043 

064       003       003 

STD 

nnio 

0129       3200          2564 

0023558 

0027       14512       937 

00 

:          oes 

0010 

0129       3200          2564 

14512       937 

063 

087       005       002 

1176 

00 

3              OBS 

0019 

0011       3239          2602 

14465 

060 

088       008       002 

STD 

0020 

-0005       3242          2605 

0019670 

004r           -  -   .          362 

00 

o              OBS 

0029 

-0115       3267         2629 

14412       817 

095 

119       008       054 

008       968 

STD 

0030 

-0116       3268          2631 

0C17278 

0067       14412       816 

00 

j              OBS 

0048 

-0122       3292         2650 

14415       793 

101 

123       Oil       067 

008       940 

STD 

-0119       3296         2653 

0015108 

0099       14418       792 

00 

o              OBS 

0072 

-0104       3333         2682 

14433 

085 

105       010       062 

STD 

0075 

-0107       3337         2685 

0011989 

0133       14433        774 

00 

)               OBS 

0096 

-0125       3361          2706 

14432       760 

071 

085       00B       044 

004       906 

STD 

0100 

-0129       3365         2709 

0009760 

0161       14431       748 

00 

j              OBS 

T0120 

-0136       3379         2721 

14433       698 

095 

117       013 

003       830 

STD 

0125 

-0135 

0003426 

0133       14435       688 

DB 

T014 

3 

-0 

121 

33 

38 

2 

727 

1« 

4 

4; 

655 

093 

124 

012 

079 

01C 

782 

746-268   O  -  64  -  7 


91 


REFERENCE 

LONGITUDE 
'     '  1/10 

|i 

MARSDEN 

STATION   TIME 

ORIGINATOR'S 

DEPTH 

MAX 

WAVE 

OBSERVATIONS 

WIJTMEI 
(ODE 

CLOUD 
CODES 

COUKTIY 
COM 

MNiin 
NUMIil 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 

NUMBER 

TO 

BOTTOM 

OF 

SAMPLES 

STATION 
NUMBER 

10* 

r 

MONTH 

OAT     HI    l/IO 

Oil 

Hiil  j  US   liU  Ul 

nil  1  un 

31 

174 

EV 

76225N 

07724    W 

260 

6  7 

0  8 

)2 

317 

1963 

PPS 

8782 

0375 

03 

14 

1     ' 

? 

X    9 

0033 

WATER 

WIND 

lAiomni 

111  ILItf    •( 

VI', 

AM'l 

SFKIIL 

(ODE 

(ml 

mi 

01 

ioki 

i™l»i 

OIY  IUII 

Wl!   IUU 

1001 

OK 

0ISEIYIII0KS 

1'. 

F04 

085 

044 

044 

msschc-ei  £  CAST 

iiw      -r  NO 

■I         u» 

CARD 
TYPE 

DEPTH    |m| 

T      "C 

s  7.. 

SIGMA— T 

SPECIFIC    VOLUME 
ANOMALY  —  XIO7 

X  AD 
DYN     M 
X    10J 

SOUND 

VELOCITY 

O,  ml/1 

po4— P 

vg-ol/l 

TOTAL— P 

Vg-ot/l 

NOj— N 
uO-ol/l 

NO,— N 
P9-OI/I 

Si04-Sl 

0, 
V,  sol 

STD 

0000 

0183 

31P1 

2482 

0031421 

0000 

14521 

019               OBS 

0000        '    0183       3101          2482 

14521 

046 

076       002       000 

001 

STD 

0010             0406       3235          2570          0023034 

0027       14637       828 

019              OBS 

0010             0406       3235          2570 

14637       828 

035 

063       001       000 

1114 

STD 

0020             0228       3341          2670          0013521 

0046       14576       833 

019               OBS 

0020            0228       3341         2670 

14576 

041 

073       002       003 

001 

STD 

0030             0033       3335          2678          0012745 

0059       14490       837 

019              OBS 

0030            0033       3335         2678 

14490       837 

061 

091       005       016 

003    1036 

STD 

0050          -0102       3359          2703          0010334 

0062       14434       794 

019              OBS 

0050          -0102       3359          2703 

14434       794 

075 

104       008       024 

005       951 

019               OBS 

P074          -0137       3371          2714 

14424 

089 

116       010       068 

008 

STD 

0075          -0137       3372          2715          0009214 

0106       14424       729 

019               OBS 

0099          -0134       3385          2725 

14431       679 

079 

098       005       031 

007       809 

STD 

0100          -0134       3385          2726          0008190 

0128       1443l       S7s 

019               OBS 

0124          -0134       3392          2731 

14436 

095 

113       Oil       057 

010 

STD 

0125          -0133       3392          2731          0007651 

0148       14437       653 

019              OBS 

0148          -0108       3396          2733 

14453 

085 

103       007       056 

0  1  3 

STD 

0150          -0106       3397          2734          0007366 

0166       14454       633 

019               OHS 

T0198          -0062       3410          2743 

14485       603 

117 

139       009       104 

017       733 

STD 

0200          -0061       3410          2743          0006517 

0201       14486       603 

019              OBS 

0246          -0048       3417          2748 

14500 

109 

132       005       098 

018 

STD 

0250          -0046       3417          2748          C006048 

0233       14502       594 

01°              OBS 

T0292          -0035       3419          2749 

14514        584 

106 

132       005       078 

015       715 

STD 

0300          -0034       3419          2749          0005937 

0263       14516       582 

"10 

DBS 

T0343 

-0033 

34: 

1 

2751 

14524 

i70 

105 

123 

006 

074 

016 

699 

REFERENCE 

LATITUDE 

'1/10 

LONGITUDE 
'  1/10 

|| 

MARSDEN 

STATION  TIME 

ORIGINATORS 

DEPTH 

MAX 

WAVE 
OBSERVATIONS 

CLOUD 

(00E 

lOEwin 

HUHHI 

CODE 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 
SAMPUS 

(ODE 

CODES 

STATION 
NUMBER 

10" 

i= 

HOHTH 

0*Y 

t  1  11 

Oil 

MCT  1  PER    ,'«»  IM1 

TIP!    |    LMI 

31 

174 

EV 

7622 

N 

07620    W 

i  t  .1 

66 

08 

32 

336 

1963 

PPS 

9783 

0165 

o: 

0  2 

2 

7    6 

0034 

WATER 

WIND 

III  TUT    °( 

VII 

root 

MO 'l 

ots 

SKtIAl 

oiumiiONS 

(0L01 
(ODE 

TRANS 

(m| 

Oil 

SPEED 
01 
FORCE 

(mbl) 

OH   KiPU 

wn  auiB 

09 

F04 

078 

056 

056 

TIM 

11 

GEI  >  CAST 
f  NO 

CARD 
TYPE 

DEPTH    (m| 

T      -C 

s  \. 

SIGMA— T 

SPECIFIC   VOLUME 

ANOMALY  —  X  10' 

BAD 

DYN     M 
X    10J 

SOUNO 
VELOCITY 

O,   m|/l 

PO(  —  P 

»9-°'     1 

TOTAL  —  P 

n.«/i 

NO,— N 
*9-=l/l 

NO,  —  N 
PB-ol/l 

S.O,-Si 
pg-oi/l 

O, 

'  *    sat 

1 

STD 

0000 

0503 

3  2  2  4 

255] 

0024R1S 

0000 

14675 

03< 

OBS 

STD 

05C3       3224          2551 
0010             0514       3283          2596          0020512 

14675 
0023       14689       766 

048 

077       002       001 

001 

03< 

> 

OBS 

STD 

0010             0514       3283          2596 

0020             0109       3347          2683          0012255 

14689       768 

0039       14524       326 

038 

059       001 

001    1063 

03< 

OBS 
STD 

00?0             0109       3347          2683 

0052       3352          2691          0011549 

14524 
0051        14501       883 

041 

067       000       002 

001 

03c 

OBS 
STD 

0030             0052       3352          2691 

0050          -0124       3369          2712          0009497 

14501       883 
0072       14425       792 

041 

060       002       002 

001    1100 

03c 

OBS 

STD 

0051          -0129       3370          2713 

0075          -0151       3380          2721          00C8590 

14423       788 
0095       14418       733 

084 

106       009       044 

004       938 

03c 

OPS 
STD 

0076          -0152       3380          2722 

0100          -0153       3385          2726          0008187 

14418 
C116       14422       689 

077 

101       005       043 

005 

03c 

OBS 
STD 

0102          -0153       33S5          2726 

0125          -0139       3386          2  721',          C0u7^t:"J 

14423       686 
0136       14434       658 

106 

125       Oil       091 

010       813 

03c 

OBS 
STD 

T01.^7 
0150          -0129       3392          2731          0007667 

H^?A       656 
0155       14443       649 

0  'J  0 

107       006       047 

008       780 

03c 

OBS 

T0151. 

-0 

29 

33c 

2 

2 

7? 

14 

4 

+  3 

^49 

116 

1 

36 

009 

386 

015 

774 

92 


REFERENCE 

LONGITUDE 
'      '  1/10 

^5 

MARSDEN 

STATION    TIME 

ORIGINATOR'S 

DEPTH 

MAX 

WAVE 

OBSERVATIONS 

CLOUD 

(Burm 

[001 

lorjnin 

NUMIEI 

cool 

LATITUDE 

'1/10 

SQUARE 

IGMT) 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 
SAM  PIES 

(00! 

CODES 

STATION 
NUMBER 

10* 

i* 

■ONTH 

0*1      HI   MO 

Dll 

uti  t  rtt  1*.  nm 

type  1  ml 

31 

174 

EV 

76212N 

0752  0    W 

65 

- 

1963 

PPS 

87S4 

0439 

39 

1    1 

~ 

6     6 

o  & :  5 

-VATIB 

WIND 

III  TEMP    *( 

COIOI 
(ODE 

runs 
M 

Oil 

VIED 
01 
101(1 

(mbll 

Oil  BULB 

WEI  lull 

■  Dill 

OBS 

OlSEtVMIOtt 

FO 

078 

061 

61 

RESSEBCEI  >  CAST 
I'M        f  NO 
Ml              10  1 

CARD 
TYPE 

DEPTH    (m) 

T      "C 

s  V.. 

SIGMA  — T 

SPECIFIC   VOLUME 
ANOMALY  — X107 

Z  AD 
DYN     M 
X    103 

SOUND 
VELOCITY 

O.    m./l 

po4— P 

pg-al/l 

TOTAL  — P 

NO,—  N 
„g-oi     1 

NO,— N 
PO-at/l 

SiO,-Sl 

pg-a'    1 

°, 

sal 

STD 

0000 

0  103 

3  206 

2  5  7 1 

0022954 

0000 

14499 

050              OBS 

0000             0103       3206      '     2571 

14499 ' 

053 

081       002       001 

001 

STO 

0010             0101       32"6          2571          0022        ] 

0023       14500       882 

060              OBS 

0010            0101       3206         2*171 

14500       882 

077       004       J01 

002     1100 

060              ORS 

0019         -0076       3242         2608 

14425 

077 

101       006       013 

004 

STD 

0020          -0083       3244          2610          0019225 

0044       14422 

060              OBS 

0029          -0130       3263          2626 

14404       329 

088 

122       008       027 

007       978 

STD 

0030          -0131       3265          2628          0017467 

0062       14404       S26 

C60              OBS 

0048          -0149       3296 

14403       778 

1  0  6 

129       013       063 

Oil       916 

STD 

0050          -0150       3298          2655          00: 

0095       14403       777 

OBS 

0073         -0155       3322         2675 

14408 

1  :- 

130       Oil       070 

012 

STD 

0075          -0155       3324          2676          CC12845 

0129       14409       758 

060              ORS 

0097          -CISC       3345          2693 

14418       742 

0S3 

101       010       055 

009       877 

STD 

0100          -0143       334P,          2696          0011C20 

0159       14422       740 

060               ORS 

0121          -0117       3367          2710 

F440 

037 

103       012       064 

007 

STD 

0125          -0121       33.69          .                               ^66 

144  3 'J       721 

OBS 

0146          -0140       3377          271° 

14435 

119       Oil       030 

003 

STD 

0150          -0142       3378           ? 

'       14435       703 

06C              OBS 

-r>151       33K5          2726 

14439       672 

132       Oil        102 

Oil       797 

STD 

3386          272"?          00- 

14441 

060              OBS 

0244          -0120       3393          2731 

14463 

112 

131       008       125 

STD 

0250          -0109       3395          2733          0007462 

02  5't.        14469       621 

060              OBS 

TP293          -CC52       3408          2741 

14505       605 

119 

138       005       137 

737 

STD 

0300         -C048       3411          2743         001 

61C 

060              ORS 

T0340          -0P35       3423 

14523 

104 

121       004       123 

317 

060               OPS 

TC3S9          -0037       3431 

1453; 

120       003       123 

016       786 

^6" 

DBS 

T0398 

-0038 

343 

4 

276! 

14532 

?43 

078 

C 

92 

005 

788 

REFERENCE 

LONGITUDE 
'  1/10 

|| 

MARSDEN 

STATION    TIME 

ORIGINATOR'S 

DEPTH 

MAX 

WAVE 
OBSERVATIONS 

CLOUD 

COUHTIT 
(ODE 

IDfUIIIr 
NUHKI 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 
NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

OF 

SAMPLES 

(QBE 

CODES 

STATION 
NUMBER 

10° 

i* 

Mm 

U. 

I  1 

Oil 

HG1 1  PER  ISU  UT 

TYPf  1  IME 

31 

174 

EV 

7621 2N 

07422    W 

" 

6^ 

C2 

D  3  3 

196  3 

PPS 

8785 

048  = 

05 

11 

'         ' 

4 

6    2 

0036 

WATER 

WINO 

UBjfl 

III 

III  TEH/    •( 

IN 

AOO'I 

■KCkU 

COOE 

(m| 

n 

01 

EOKE 

[mb 

1 

DIE  IUIB 

WET  11)11 

0*1 

(MS 

OBSERVATIONS 

^c_ 

- 

071 

07B 

0 

cc 

■  ESSOK.EI  £  CAST 

TIME        <  NO 
II         i,l. 

CARD 
TYPE 

DEPTH    |m) 

T      °C 

s   "A. 

SIGMA— T 

SPECIFIC    VOLUME 
ANOMALY  — XI  O7 

Z  AD 

DYN     M 
X    10' 

SOUND 
VELOCITY 

O,     ml 

PO,  —  P 
i/g-al/l 

TOTAL  — P 
pg-ol/l 

NO,  — N 
ltg.al/1 

NO,  — N 
I/9-0I/I 

SiO,-Sl 
pg-ol/l 

'/£     JOE 

STD 

'-con 

0342 

3214 

2559 

0024038 

0000 

1  -  ■■  ■: c 

088              CBS 

0342       3214          255° 

14605 

-. 

072       002       oOi 

002 

STD 

0339       321; 

. 

0U24       14606       324 

088              ORS 

001'.'             '-339       32  1: 

14606       824 

064       001 

001    1090 

STD 

0020             0171       3330          2665 

0042        14: 

088              OBS 

3171       3330         2665 

1-550 

062       002       000 

_ 

STD 

0030             0003       3354          269? 

00111  4  ■■ 

0055       14479       832 

088                OBS 

003C            0003       3354         2695 

14479       832 

095       007 

003    1024 

088               OBS 

0049          -0106       3370          2712 

14434       759 

11-        COO        J46 

909 

STD 

0050          -0107       3370          2713 

0076       14434       757 

088              ORS 

-0132       3377          2719 

14427 

0  9  7 

122       009       067 

008 

STD 

0075          -0132       3377 

14427       717 

088              OBS 

0099          -0135       33S3          2724 

14430       684 

086 

1              005       05° 

003       8  14 

0100         -0135       3383         2724 

L  4  4  3 1 

088              OBS 

0124          -0131       3336 

14437 

109 

140       vlC 

014 

STD 

0125         -0130       3336         2 

0008120 

3141       1^-C,       652 

088              CBS 

0148          -0112       339C          2729 

14450 

107 

132       008       097 

013 

STD 

0150          -011C       339C 

0161       14452       629 

088               OBS 

-0070       3401           2735 

111       006       070 

733 

STD 

-0069       34-2          273^ 

.--31       606 

STD 

C250          -0046       3415 

622 

03  8               OBS 

^2°6          -0037 

14       636 

107      002 

010       781 

STD 

3425 

642 

038              OBS 

t                    -0041       3431 

14522 

086 

111       003       083 

on 

OBS 

0395          -C.039       3436          2763 

32       677 

:  C 

009       829 

STD 

-    039       3437         2764 

0311        14533       6  76 

038              OBS 

T0444          -                   3442          276= 

1454 

071 

006       032 

003 

086 

DBS 

" 

- 

)31 

3/.^ 

7 

'6 

r 

14 

5 

B6 

790 

93 


REFERENCE 

SHIP 
ODE 

fi 

MARSDEN 

STATION   TIME 

ORIGINATOR'S 

DEPTH 

TO 

BOTTOM 

MA  I 

DEPTH 
OF 

SAMPtE 

rVAVC 

WUTHtt 
(0D( 

ClOUD 
CODES 

NODC 
STATION 
NUMBER 

LATITUDE 

'  1/10 

LONGITUDE 
'      '1/10 

SQUARE 

GMT, 

"EAR         CRUISE 
NUMBER 

STATION 

NUMBER 

OBSERVATIONS 

(OUMIIT 
CODE 

OERiin    ( 

NLIHIfl 

10' 

I"        MONTH 

DAT     H 

m 

uii      huiIki  j\u  km 

KM  T  AMI 

31 

174 

EV 

76195N 

07334    W 

260 

63 

38    ( 

>2    100 

1963 

PPS 

8786 

0549 

05 

11 

1    4 

6,    2 

0037 

WATER         [           WIND 

All  TUMI*    •( 

too' l 

01^ 

SPECIAL, 

uBM.VLliDH', 

COLOR 
CODE 

TIMS. 

Iml 

on 

STEED 
01 
FOICE 

litoun  * 

Imbi)           0»'  6ULB 

WEI  BULB     tOOf 

11 

F0  5 

07S 

061 

050 

HESSEMDEI  £  CAST 
TIME        Y"  NO 

CARD 

TYPE 

DEPTH  (m| 

T      "C 

s   V.. 

SIGMA      T        5PECIF'C    V°tUME, 
»io«a               ANOMALY  — XI O7 

I   M> 
OVN     M 
X    10' 

SOUND          O,    ml/1 

VELOCITY          »       ' 

po4— P 

pg-ol/l 

OTAL  — P   N02— N     NOj  — N 
W-ol/1    i.g-oi/1     pg-al/l 

s,o,-s 

jjg-ot/ 

V.  sot. 

STD 

0000 

0368 

3253 

2592 

0020944 

oooc 

14622 

104     '          0BS~           0000             0368       3258          2592                                                     14622                     034       056       005       003       002 

STD         0010            0366       3259         2593         0020856       0021       14623       802 

104              OBS            0010            0366       3259         2593                                                 14623       802       043       082       003       002       003    1071 

STD          0020             0171       3350          2681          0012428       0038       14553       842 

104               OBS             0020             0171       3350          2681                                                     14553                     037       067       002       002       001 

STD          0030          -0010       3363          2703          0010401       0049       14474       882 

104               OBS             0030          -0010       3353          2703                                                     14474       882       054       086       005       006       000     1082 

STD          0050          -0153       3378          2720          0008723       0068       14413       713 

104               OBS             0050          -0153       3378          272C                                                     14413       713       083       106       01C       057       005       844 

STD          0075          -0150       3382          2723          0008409       0089       14419       701 

104               OBS             0075          -0150       3362          2723                                                     14419                     091       115       007       070       008 

STD          010C          -0151       3383          2724          0008315       0110       14423       686 

104               OBS             010C          -0151       3333          27;                                                         14423       686       100       132       009       094       010       813 

104               OBS             0124          -0115       3389          2728                                                     14445                     093       117       007       091       009 

STD          0125          -0115       3389          2726          0007942       0131       14445       562 

104               OBS             0149          -0113       3395          2733                                                     14451                      104                     009       095       013 

STD          0150          -0111       3395          2733          0007477       0150       14452       640 

104               OBS          T0199          -0044       340°          2741                                                     14493       605       105       129       004       113       013       739 

STD          0200          -0042       3409          2741          0006689       0185       14494       603 

STD          0250             00C9       3421          2749          0C06047       0217       14528       560 

104               OBS             0250             0009       3421          274=                                                     14528       580       110       135       005       141       017       718 

STD          C30n          -0001        3428          2755          00C54?5       0246       14532       666 

104               OBS          T0300          -O001       3428          2755                                                     14532       666       105       119       004       134       017       823 

113               OBS          T0343          -0020       3433          2'-                                                         14531       636       077       106       002       064       009       785 

il3               OBS             0393          -0034       3438          2764                                                     14534       661       094       124       006       109       012       311 

STD          0400          -0033       3438          2 ''65          C0CJ4474       0296       14536       662 

113               OBS             0443          -0C30       3441          2767                                                     14545                     083       104       010       099       Oil 

113               OBS          T0493          -0028       3447          2771                                                     14555       668       094       118       Oil        117       012       821 

STD          0500          -0028       3447          2771          0003834       0337       14556       669 

113                OBS          T0533          -0028       3446          2771                                                     14561       675       107       135       015       131       016 

REFERENCE 

SHIP 
CODE 

LATITUDE 

'1/10 

LONGITUDE 
'      '  1/10 

if 

MAR5DEN 
SQUARE 

STATION   TIME 
(GMT) 

YEAR 

ORIGINATOR'S 

DEPTH 

TO 

BOTTOM 

MAX 

DEPT 
OF 

SAM  PI 

WAVE 
H           OBSERVATIONS 

wumt 

(ODE 

CLOUD 
CODES 

NODC 

STATION 
NUMBER 

CRUISE 
NUMBER 

STATION 
NUMBER 

C0UH1I 

coot 

lOEHTin 

KUM1EI 

li" 

!° 

MONTH 

DAT 

HS 

ES     Oil 

HCilPK   |'J»  kit 

vtn  1  ah 

31 

174 

EV 

7620    N 

072465W 

21 

62 

08 

2 

125 

1963 

PPS 

8787 

0558 

05 

11 

1      4 

5    6 

0038 

WATER 

WIND 

All  TEW    °( 

fKCUl 
OBSEtVATIOHS 

COLOR 
CODE 

TRAM 

[ml 

OIK 

SPEED 
01 
EOICE 

tUtOU! 
Imbs 

IE! 

diy  mil 

*n  bulb  too 

E        OIS 

1   1 

F05 

08 

L       061 

050 

HESSEKCER  \,  CAS 
TIME       ?  NO 

CARD 
TYPE 

DEPTH    |m| 

T      °C 

s   V.. 

SIGMA  — T 

SPECIFIC   VOLUME 
UNOMALY  —  X  1  0 

SAC 

DYN 
X    10 

SOUND 
j             VELOCITY 

O,    ml/1 

PO,  —  P 
vg-ot/ 

TOTAl— P 
itg-ol/l 

N0)-N 
xg-o./l 

NOj  — N 

ug-ot 

Se04- 
iig-ot 

SI           O, 
1      ° .   sot. 

STO 

0000 

0307 

3324 

2650 

0015<*29 

000 

0       14605 

127      '          OR^             0000             0307       3324          2650                                                  '14605                  '043    '073       005       001       001 

STD         0010            ri304       3324         2650         0015409       0015       14606       818 

127               OBS             0010             0304       3324          2650                                                     14606       818       041       068       004       002       002    1082 

STD          0H20             0303       3325          2651          0015331       0031       14607       737 

127               OBS             0020             0303       3325          2651                                                     14607                     048       081       008       002       001 

STD          0030          -0106       3363          2707          0010025       0043       14430       763 

127               OBS             0030          -0106       3363          2707                                                     14430       763       087       115       012       050       UG4       913 

STD          0050          -0155       3375          2718          00lio948       0062       14412       733 

127               OBS             0050          -0155       3375          2718                                                     14412       733       102       125       019       081       010       367 

STD          0075          -0161       3379          2721          0008609       0034       14414       717 

127               OBS             0075          -0161       3379          2721                                                     14414                      102       140       010       083       007 

STD          0100          -0143       3383          2724          0008338       0106       14427       691                                    „„,„,„,,       „,n 

127               ORS             0100          -0143       3333          2724                                                     14427       691       119       142       010       107       012       820 

STD          0125          -0101       3339          2727          0008007       0126       14451        542 

STD          0150          -0065       3395          2731          00076E2       0146       14473       606 

127               OBS             0150          -0065       3395          2731                                                     14473       606       095       124       006       084                     735 

127               OBS             01°°          -0012       3403          2739                                                     14508       574       125       151       007       152       017       706 

STD          0200          -0012       34C8          2739          0006921       0182       14508       574 

127               OBS             0249          -0016       3415          2745                                                     14515       584       126       142       006       154       0^0       71° 

STD          0250          -0015       3415          2745          0006357       0215       14516       583 

127               OBS          T0299             0017       3425          2751                                                     14540       572       126       160       009       155       022       710 

STD          0300             0017       3425          2751          0005777       0246       14540       575 

134               OSS          T0347          -0002       3432          2756                                                     14540       662        111        135       008       138                     318 

134                     s             03°7          -0025       3435          2761                                                     14538       647       083       107       004       =76       010       795 

STO          0400          -0026       3435          2762          0004747       0298       14538       64S 

134               OBS             0447          -0032       344L          2766                                                     14544       660       082       116       004       076       010       810 

134               OBS          T0497          -0032       3442          2767                                                     14553       663       110       142       006       126                     614 

STD          0500          -0032       3442          2765          000418.3       0342       14553       662 

12 

4 

OE 

S 

T052 

6 

029 

3' 

44 

u 

9 

14 

561 

64^ 

101 

126 

015 

111 

012 

796 

94 


REFERENCE 

IONGITUDE 
'  1/10 

ii 

MASSOEN 

STATION  TIME 

ORIGINATORS 

DEPTH 

MAX 

DEPTH 

OF 

SAM  PUS 

WAVE 
OBSERVATIONS 

«UTHB 
(0D( 

ClOUD 
CODES 

NODC 

OMMtl 

[00( 

iDBmn 

KlUKI 

CODE 

LATITUDE 

'  1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 

NUMtFC 

TO 

wnoM 

STATION 
NUMBER 

10* 

i* 

loan 

D1T     Ml    mi 

on 

wi|m  [su 

U1 

rm  1  ui 

31 

174 

EV 

7  6  2 1 5  N 

n715''cW 

'   "     " 

61 

08 

' 

1963 

po; 

8  7  8  8 

0686 

0  6 

1  1 

1  1 

4 

6\  6 

0039 

WATER 

WIND 

III  TINT    •( 

C010I 
DM 

tuns 

|m] 

[111 

STEED 

01 

rata 

Imb.] 

Dlr  lull 

«n  luu 

iOOl 

on 

OIUIY-MIOI, 

: ! 

F06 

: 

061 

0 

50 

WSSOGEt  £  CAST 

l»l        ?  NO 

CARD 
TYPE 

DEPTH   (m| 

T      "C 

s  */.. 

SIGMA  — T 

SPECIFIC   VOIUME 
ANOMAIY  — XIO' 

SAD 
DVN     M 
X    \& 

SOUND 
VELOCITY 

0,   ml/. 

P04— P 

,.,-.1/1 

TOTAL  — P 
VS-ol/l 

NO,— N 

MQ-Ol/I 

NO  j—  N 

vg-ol/l 

5.0,-S. 
pg-oi/l 

O, 

'■'.  *ot 

STD 

0000 

C242 

261? 

.  - :    "■: 

oooc 

14570 

152      '         OBS 

0000             0242     '3273      '    2615 

14570 

053 

100       006       001 

001 

152              OBS 

0009            0241       3273         2615 

14571       637 

054 

081       004       001 

001     103  6 

STD 

0010            0266       3277         2616         0018655 

0019       14533       838 

152              OBS 

0019            0301       3315         2643 

14605 

041 

071       006       001 

001 

STD 

0020            0260       3319          2650          0015433 

0036       14587       842 

152              OBS 

0028         -0003       3348         2690 

14475       846 

083 

134       009       019 

005     1039 

STD 

0030         -0025       3351         2694         0011251 

0049       14466       834 

152              OBS 

0047         -0151       3371         2714 

14413       748 

105 

132       020       085 

009       88  5 

STD 

0050          -0149       3372          2715          00. 

0070       14414       745 

L52               OBS 

0071          -C144 

106 

145       012       092 

010 

STD 

OC75          -C14e       3377          2719          0008778 

0092       14419       720 

152               CBS 

0094         -0156       3381         2723 

14419       704 

113 

142       009       107 

012       832 

STD 

1      )          -0151       3382          2723          00'- 

0114       14423       702 

STD 

0125          -0129       3385          2725          0008215 

013i       14438       688 

152              OBS 

0141          -0114       3337          2726 

14448       675 

106 

121       007       108 

012       807 

STD 

-0108       3386         2727         OOC 

015;       14452       664 

152              OBS 

0189          -0066       3395          2731 

14479       619 

118 

141       006       141 

016       751 

STD 

0200          -C047       3400          2734          0007366 

0192       14491       605 

152              OBS 

0236             0014       3414          2743 

14526 

115 

146       005       137 

STD 

0050       3421          2746          0006237 

0227       14546       559 

152              OBS 

T02S3             0087       3427          2749 

14569 

125 

162       002       149 

021 

161              OBS 

T0297             0083       3425          2748 

14569       539 

111 

126       005       123 

C15       681 

STD 

0300             0087       3426          2748          0006150 

025S       14572       539 

161                OBS 

0342             0102       3435          2754 

14587       541 

114 

140       002        133 

016       687 

161                OBS 

0387            0042       3436         2759 

14567       591 

1  0  9 

128       004       142 

017 

STD 

0400             0041       3437          2760          00C5021 

0314       14569       586 

161               OBS 

0433            0038       3441         2763 

14574       572 

094 

107       006       094 

014       714 

161              OBS 

0480             0062       3446          2766 

14593       551 

078 

110       003       049 

014       693 

STD 

0500             0023       3444          2766          0004376 

0361       14579       597 

161              OBS 

0526          -0012       3443          2767 

14567       63e 

082 

110       003       062 

010       787 

161                OPS 

T0574          -0030       34':3          2768 

14567       655 

082 

100       014       068 

010       805 

U  1 

DPC 

T0588 

-0029 

34^, 

1 

276e 

14569 

?75 

110 

161 

32- 

REFERENCE 

IONCITUDE 
■  1/10 

ii 

MARSOEN 

STATION   TIME 

ORIGINATOR  S 

DEPTH 

MAI 

DEPTH 

OF 

SAMFUS 

WAVE 
OBSERVATIONS 

WEITNEl 

toot 

ClOUD 
COOES 

NODC 

COUHTRT 

coot 

lOBnin 

NUMIll 

CODE 

LATITUDE 

1/10 

SQUARE 

[GMT) 

YEAR 

CRUISE 

NUMBER 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

10* 

!■ 

I0HTH 

oo 

i    ii 

Oil 

HOI  1  HI   JU1  Ut 

rm  1  mi 

31 

174 

EV 

7622    N 

07108    W 

260 

61 

08 

" 

7] 

1963 

PPS 

87flo 

0530 

C4 

11 

l         1 

4 

6  |6 

0040 

WATER 

WIND 

in  run  •( 

WEED 
01 
FOICE 

CODE 

|m] 

Oil 

Imb 

) 

Oil  IULI 

*n  luu 

100 

OK 

0ISEIT1II0NS 

I  ! 

F05 

035 

061 

050 

NEUEJKEI  £  CAST 
TIME        <  NO 

CARD 
TYPE 

DEPTH  (m) 

T       "C 

s  '.. 

SIGMA  — T 

SPECIFIC   VOIUME 
ANOMALY  —  XIO7 

SAD 
DYN     M 
X    10' 

SOUND 
VELOCITY 

O,   «|/| 

PO,  —  P 

VB-ot/l 

TOTAl  — P 
V9-OI/I 

NO,  — N 
ug-ot/'l 

MO,— N 

vg-ot/i 

s.o4-s. 

'.     iOl 

STD 

0000 

0298 

3  3  0  7 

2637 

0016639 

0000 

14599 

175      '          OBS 

0000            0298       3307     '    2637 

14599 

046 

096       002       003 

002 

STD 

0010             0297       3307          2637 

0016626 

0017       14600       629 

175              ORS 

0010             0297       3307          2637 

14600       829 

035 

077       007       001 

001     1093 

STD 

0020             0299       3307          2637 

0016637 

0035       14C03       823 

175              OBS 

002:-:             0299       3307          2637 

14603 

034 

075       003       002 

001 

175              OBS 

0029             0295       3310          2640 

14603       827 

032 

064       007       001 

001    1089 

STD 

0030             0272       3313          2644 

0015987 

0050       14593       826 

175              OBS 

0049          -0036       3352          2695 

14464       803 

054 

086       006       014 

002       978 

STD 

0050          -0038       3353          2696 

0011036 

0077       14465       801 

175                OBS 

0074         -0080       3356         2707 

14449 

057 

087       006       029 

003 

STD 

0075          -0083       3365          2708 

0009900 

0103       1444!.'        756 

175                0"S 

0098          -0128       3374          2716 

719 

0  7  7 

Oil       036 

U05       856 

STD 

0100          -C129       3374          2717 

0126       144.-;        7]6 

STD 

0125          -0136       3?^-          I 

-1-           14434       679 

175              OPS 

0147         -0143       33S4          2725 

14435       654 

081 

113       012       063 

776 

STD 

0150          -C139       3335          2725 

C0CS16? 

0170       14437       652 

175              03S 

0197         -0083       3394         2731 

14472        624 

113 

148       010       125 

016       752 

STD 

-0C77       3305         2731 

0007613 

0209       14476       621 

175              OBS 

OZua          -0023       3405          2737 

14510      se& 

115 

139       007       120 

C16       716 

STD 

406         2738 

0007010 

0246       1.4510       5"6 

175                OBS 

TC295          -0028       3415          2746 

14517       583 

096 

124       006       069 

•-11       715 

STD 

njno          -0027       3416          2746 

0006255 

027?       14:1"       583 

182              OBS 

T0351         -0007       3422         275C 

14537       581 

088 

122       007       056 

010       717 

182              OBS 

0375            0008       3429         2755 

14549       577 

088 

123       004       063 

.11 

182 

T039E 

0 

)20 

34- 

16 

2 

lb 

) 

14 

\ 

59 

582 

087 

110 

002 

092 

014 

724 

95 


REFERENCE 

LONGITUDE 

1/10 

if 

MARSDEN 

STATION  TIME 

ORIGINATOR'S 

DEPTH 

MAX 

DEPTH 

OF 

SAMPUS 

WAVE 
OBSERVATIONS 

WUTHEI 
LODE 

CLOUD 
CODES 

NODC 

COUMIRT 
COM 

IDCNIin 

NUMIII 

iMIK 

CODE 

LATITUDE 

'1/10 

SQUARE 

(GMT) 

YEAR 

CRUISE 

NI.IMHIK 

STATION 
NUMBER 

TO 
BOTTOM 

STATION 
NUMBER 

10' 

r 

HMTH 

D1I 

1      ,     .  Ll 

Dll 

Wtlrtl  Isu  UI 

TTPt  1  U*l 

31 

174 

EV 

7622    N 

0 

^95a     W 

259 

69 

03 

196 

1963 

PPS 

3790 

013° 

01 

11 

4 

6    6 

0041 

WATER 

WIND 

UtOHtftl 
(mbtj 

ill  ttnf   *C 

•  IS 
100 

UO'L 
OIS 

View 

01 ',!»»» I  ION'. 

COLO* 
COM 

runs 
(n) 

DM. 

STEED 
H 

ma 

DIT  lull 

on  luu 

;.  ] 

F05 

08  5 

061 

061 

MlttOKEI  J;  CAST 
TIME        ?  NO 

CARD 
TYRE 

DEPTH   (m| 

T      "C 

s  '■.. 

SIGMA  — T 

SPECIFIC   VOIUME 
ANOMALY  — XI O7 

SAD 
DYN     M 
X    103 

SOUND 
VELOCITY 

Oj    ml/l 

po4— P 

pfl-ot/l 

TOTAL  — P 
»/8-ot/l 

NO,  — N 

vg-ai/l 

NO,-N 
pg-ol/l 

SiO.-Si 
1/g-oi/l 

°, 
'.   sot. 

STD 

0000 

0235 

3295 

2633 

0017051 

0000 

14570 

210      '          OBS 

0000             0235       3295          2633 

' 14570 " 

033 

065       003    '   002 

001 

STO 

0010             0234       3296          2634          0016971 

0017       14571        862 

210              OBS 

0010             0234       3296          2634 

14571       862 

026 

060       002       002 

001     1119 

STD 

0020             0210       3307          2644          0015964 

0033       14564       905 

210              OBS 

0020            0210       3307         2644 

14564       905 

025 

052       004       002 

000    1169 

210              OBS 

0029             0182       3310          2649 

14553       910 

024 

050       004       002 

000    1167 

STO 

0030             0169       3312          2651          0015300 

0049       14543       906 

210              OBS 

0049          -0007       3341          2685 

14476       340 

J50 

091       006       010 

001    1030 

STD 

0050          -0010       3342          2686          0     1 

0076       14475       336 

no          oss 

0073          -0058       3362          2704 

14^59       77? 

059 

089       005       01° 

003       937 

STD 

0075          -0060       3362          2704          0010257 

0104        14458        771 

210              OBS 

0098          -0079       3361          2704 

14453       746 

073 

102       006       041 

005       898 

STD 

0100          -0080       3362          2705          0010160 

0130       14453       742 

210              OBS 

0122          -0087       3373          2714 

14455       704 

096       008       036 

005       847 

STD 

0125          -0086       3374          2715          0009208 

C154       14456       700 

210              OBS 

T0132          -0085       3376          2716 

14458       690 

077 

095       010       038 

006       831 

REFERENCE 

SHIP 

CODE 

LATITUDE 

'1/10 

LONGITUDE 
'  1/10 

§! 

MARSDEN 

SQUARE 

STATION   TIME 

(GMT) 

YEAR 

ORIGINATOR'S 

DEPTH 

TO 

BOTTOM 

MAX 

DEPTH 

OF 

SAMPLES 

WAVE 
OBSERVATIONS 

tuna 
toot 

CLOUD 
CODES 

NODC 
STATION 
NUMBER 

CDUNTRT 
CDD! 

iDERiin 

NOMItt 

CRUISE 
NUMBER 

STATION 

NUMBER 

\r 

1° 

urn 

OAT      H 

■  i  id 

Dll. 

«i|fti  1st*  ul 

mt  1  ui 

?1 

174 

EV 

74525N 

067095W 

>59 

47 

OB 

1 

■ . 

196? 

PPS 

8791 

1059 

09 

14 

4 

5    8 

0042 

WATER 

WIND 

lAIOMfTfl 

Imbi) 

«ii  rwr  *c 

HIS. 
COM 

ADO'L 
OIS 

sneut 

OBSERVATIONS 

COIOI 
CODE 

TUNS 

It") 

Dll. 

STEED 

01 

fom 

OIT  Hill 

WET  Hill 

F04 

T 

056 

0  56 

MEViEHGEI  £  CAST 
TIM       ?  NO 

Kl              110    1 

CARD 
TYPE 

DEPTH   |m| 

T      'C 

s  */.. 

SIGMA— T 

SPECIFIC   VOLUME 
»NOMALY—  X\07 

■  AD 

DYN.    M 
X    I03 

SOUND 
VELOCITY 

o.  ■»,/, 

PO,— P 
vg-ot/l 

TOTAL  — P 

|/g-ot/l 

^03— N 
ug-oi/l 

MO,— N 
pg-ot/l 

SiO,-S. 
pg-ot/l 

O, 

STD 

300  0 

■ .  ■  3  6  3 

3197 

25^3 

002554^ 

O0G0 

14614 

126      '         OBS 

0000             0368       3197      '    2543       ' 

14614  ' 

041 

065       006    '   002 

003 

STD 

0010             0230       3251          2598          002C352 

0023       14563 

126               OBS 

OHIO            0230       3251         2598 

14563 

041 

072       004       002 

003 

STD 

0020          -0102       3349          2695          0011115 

0039       14423 

126              OBS 

0020          -0102       3349          2695 

14428 

072 

102       000       023 

005 

STD 

O030          -0155       3354          2701          0010572 

0050       14405 

126               OBS 

0031          -0159       3355          2702 

1440*-       768 

075 

0  97       010       032 

007       905 

STD 

0050          -'''166       3366          2710          0009649 

007C       14405       738 

126               OBS 

0051          -0166       3306          2711 

14405       737 

077 

099       003       048 

008       869 

STD 

0075          -0164       3374          2717          0009007 

0093       14411        721 

126              OBS 

0076          -C164       3374          2717 

14412 

078 

099       003       049 

007 

STD 

01                -0154       3379          2721          0008643 

0115       14421       704 

126               OBS 

0102          -015 3       3379          2 i 11 

14422       703 

083 

104       004       065 

009       332 

STD 

0125          -0145        S383          2724          OO0S31O 

0136        14420        6S9 

STD 

0150         -0131       3388          27                       S0C4 

0157       14^41       672 

126               OBS 

0153         -0129       33e8          2728 

14443        671 

093 

115       002       038 

012       S00 

STD 

0200          -009]       339=          2730           IOC 

0196        1446C        638 

126               OBS 

0203          -0087       3394          273I 

14472       636 

092 

11°       004       082 

012       767 

STD 

0250             0008       3411          2741          0006800 

0232       14526       592 

126              OBS 

0254            0014       3412          2741 

14529 

092 

113       004       0S4 

012 

STD 

0300             0070       3424          2  74K          0006188 

0265       14564       56? 

126               OBS 

T0305             0075       3425          2746 

14567       561 

09  3 

123       003       070 

010       707 

STD 

0400             01 38       3440          2756          Oi  t 

0323       14613       559 

126               OBS 

T0404            0143        S442         2757 

14616       559 

065 

111       002       073 

010       717 

140               OBS 

T0424             0168       3454          2765 

14632       565 

0  94 

107       003       073 

730 

126               OBS 

T0430             0147       3445          275-5 

14623 

079 

097       002       u94 

012 

140          oes 

0447             0157       3451          2763 

14631 

111 

146       001       153 

021 

126               ORS 

T0453             0160       3449          2762 

14633 

094 

111       002       080 

"14 

140               OBS 

0470             0  156       3453          2765 

14635 

096 

125       002       088 

126               OBS 

T0<-7S             0161       3451          2763 

14638 

090 

110       004       084 

013 

140               OBS 

0492             0146       3452          2765 

14634 

129 

159       001       080 

015 

STD 

0500             0145       3452          2765          0004660 

0374       14635       550 

140              OBS 

T0515             0144       3452          2765 

14637       547 

118 

135       002       114 

022 

STD 

0600             0116       3451          2766          OOC 

0420       14638       537 

STD 

0700             0C80       3450          2768          0C04      14 

0464        14639       525 

140              OBS 

T07O5             0078       3450          2768 

14639       524 

123 

149       003       124 

140               OBS 

0728             0069       3449          2768 

14638 

118 

137       002       093 

142               OBS 

0752             O062       3449          2768 

14639 

121 

112       002       138 

032 

140              ORS 

0776             0067       3448          ?''(-'; 

14641 

111 

137       002       072 

STD 

0800             0053       3449          2769          00042  18 

0507       14643        520 

140               OBS 

0800             0053       3449          2769 

14643       520 

126 

163       004       125 

140               ORS 

0823             004H       344R          2768 

14644 

136 

188       004       157 

140               ORS 

T0B4K             0043       3448 

14646       511 

104 

136       002       _65 

140               ORS 

0B73             0041       3449          2769 

1465C 

092 

121       002       042 

14C 

0"5 

T0898 

0( 

3  b 

344 

2" 

'7t 

14 

6 

>1 

4  95 

104 

154 

003 

58 

0  32 

96 


ORIGINATOR  S 


LATITUDE 

'1/10 


■jm    in  w  ph 


SAMPLES      OH        WT|«I 


1555 


Tji  i 


NOOC 

STATION 
NUMBER 


HEUEME1  J  C 


151 
151 
151 
151 
151 
151 
151 

151 

151 

151 

151 
181 

181 
1S1 
181 
181 
1S1 

181 
191 
181 

181 


181 
181 


17". 
170 

170 
170 
170 

170 

17- 

170 


CARD 
TYPE 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 

STD 
OBS 

STD 
OBS 

STD 
OBS 

STD 
OBS 
OBS 

STD 
OBS 
OBS 
OBS 
OBS 
OBS 

STD 
OBS 
ORS 
OBS 

STD 

STD 
OBS 

STD 

STD 
OBS 

STD 
OBS 
OBS 

STD 

o°s 

STD 
OBS 
OBS 

STD 
OBS 
OBS 
OBS 

STD 
OBS 
OBS 
OBS 


DEPTH  (m) 

nooo 
000C 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
O100 
0100 
0125 
0150 
0150 
0200 
020C 
0250 
0250 
0300 

T0300 

T0382 
040C 
0*05 
0429 
0452 
0476 
0499 
0500 
0522 
0545 

T0568 
0600 
0700 
0760 
08C 
0900 

T0952 
1000 
1050 
1099 
1100 

T1148 
1200 

T1216 
1265 
1300 
1314 
1362 
1386 
1400 
1411 
1435 
1460 


T  "c 

C395 
0395 
0C50 
0050 
-C114 
-0114 
-0157 
-0157 
-0165 
-0165 
-0165 
■0165 
-0161 
-0161 
-0151 
■0131 
■0131 
■  0O60 
■0060 
0044 
0044 
0131 
"131 
0163 
0158 
0157 
0152 
0176 
0177 
0165 
0164 
0146 
0133 
0116 
C1C6 
0077 
0062 
0052 
0032 
0025 
0021 
0017 
0014 
0014 
0011 
0003 
0001 
■0006 
•0011 
■0013 
■0018 
■0020 
■0022 
■0023 
■0024 
■0027 


3131 
3131 
3285 
3285 
3341 
J  3  4 1 
3350 
3350 
3359 
3359 
3368 
3368 
3374 
3374 
3379 
3365 
338  5 
3399 
3399 
3417 
3417 
3435 
3435 
3*46 
34  4  6 
3446 
344S 
3452 
3454 
3  4  54 
3454 
3*53 
34  51 
3449 
3449 
3449 
3449 
3449 
3449 
3449 
3449 
3448 
3449 
3449 
3448 
3450 
3450 
3450 
3449 
3448 
3449 

3451 
3451 
3450 


-    IAIUBMII    ' 
|mt>l| 


SIGMA  — T 
2488 

2488 
2637 
2637 
2689 
2689 
269b 
2698 
2705 
2705 
2712 
2712 
2717 
2717 
2721 
2  77  5 
2725 
2734 
2734 
2743 
2743 
2752 
2752 
2759 

' 
2759 
2761 
276  3 
2764 
2765 
2765 
2766 
2765 
2765 
2765 
2767 
2768 
2769 
277^ 
2770 
2770 
2770 
2771 
2771 
2770 
2772 
2772 
2773 
2772 
2771 
2772 


SPECIFIC   VOLUME 
ANOMALY  — XIO' 

- .-  -  ■■"  -•  .'■  ;■ 

0016647 

0011691 

001 0674 

0010150 

000"4*2 

0008976 

0008606 
0008195 

0007383 

0006554 

0005778 


x  10» 

0000 

0024 
0036 

0070 

00^5 
0118 

014C 

0161 

0200 
0234 
0265 


0005183   032v 


0004664 

0004602  041c 

393  0461 

0004211  0504 

0004061  0545 

0004013  0505 

0003918  0625 

00057S7  CCD" 

00U3732  0701 


2  774    0003482   0737 

2774 

2774 

2773 


SOUND 
VELOCITY 

14617 
14617 
1443b 
14488 
14421 
14421 
14404 
14404 
14*05 
14405 
14410 
14410 
1*417 
14417 
14427 
14*4] 
14441 
14484 
14464 
i*5«3 
1*543 
1*593 
14593 
14622 
14623 
14623 
14625 
1*6*1 
1*645 
14644 
14643 
14639 
14637 
14633 
14633 
1*637 
1*6*0 
1*6*3 
1*650 
14656 
14662 
14669 
14676 
14676 
14682 
14688 
14690 
14695 
14698 
147C0 
14705 

14710 
14712 

1*715 
1*718 


970 
970 
868 

7°6 
796 
7*6 
7*6 
7*2 

737 
7  37 
708 
679 
679 
623 
i23 
571 

5*7 
5*7 
571.' 
566 


556 
552 


54u 
5*0 
538 
53* 
532 
520 
510 
*98 
483 

464 
*** 
418 

393 

385 

373 
366 


099 

10* 

112 
1C6 
11* 
126 
C95 

102 

123 
121 


wo-01 /1 


g-ot/l 


V.  lot. 


0*5  067  003  001 

050  091  003  001  1201 

C7*  116  009  012  007 

086  120  014  026  008  9*0 

103  133  010  056  Oil  878 

080  109  00*  028  006 

09*  127  00*  073  010  871 

116  151  00*  10*  015  809 

121  136  00?  097  01*  756 


123   1*2   004   134 


124 
126 

143 
141 
139 
154 
118 

13: 

145 
149 


003   068   014 
002   100   C16 


002 
002 
003 

003 
002 


107 
089 
119 
144 
070 


018 
016 
021 
025 
015 


108   150   004 


136   172   00? 


166   200   003   219 


373 


700 
736 


002   091   017 

002  147   024 

003  156   025   669 


394   021   672 


123   153   002   148 


113   142   003   094   029   601 
13C   186   003   150   036 


128   036   551 


140   179   002   144   051 

143   183   002   1*3   052   *86 


157   184   004   180   063 

14*   188   002   145   052   460 


170  203  004  188  072 
177  212  003  197  077 
173   211   003   205   078   438 


97 


REFE 

own 

ENCE 

loaTin 

SHIP 
CODE 

LATITUDE 

LONGITUDE 

if 

MARSDEN 
SQUARE 

STATION  TIME 
(GMT| 

YEAR 

ORIGINATOR  S 

CRUISE     STATION 
NUMBER     NUMBER 

DEPTH 

TO 

BOTTOM 

MAX. 

DEPTH 

OF 

WAVE 
OBSERVATIONS 

Oil   MT  |  PER  1«*  III 

WUTHB 
LODE 

CLOUD 
CODES 

nn  1  mi 

NODC 
STATION 
NUMBER 

COM 

33 

RUMM 

174 

FV 

744  ? 

'10 

06655  M 

46 

.', 

i  ■ . 

1963 

PPS 

8793 

2085 

19 

14 

1   1  ^ 

5|  8 

0044 

WATER 

WIND 

TEI 

) 

til  IEH>  '( 

VIS 

<:uo 

UOl 
OK 

VKIIl 

il'.li.H'i  .' 

(0101 

TIMS 

Oil 

WED 

01 

IUM 

Oil  lull 

wn  mil 

(ORE 

(m) 

ma 



14 

F04 

098 

C44 

0  44 

-. 

lEttfNGEI  £  CAST 
IWI    1    NO 

CARD 
TYPE 

DEPTH  (m| 

T   *C 

s  V.. 

SIGMA— T 

SPECIFIC  VOLUME 
ANOMALY  —  XIO' 

SAD 
OYN  M 
X  101 

SOUND 
VELOCITY 

O,  ml/1 

POi— p 

(JB-ol/l 

TOTAL— P 
pg-ol/l 

NOj-N 

„R-Ol/l 

NO)— N 
(ifl-at/l 

S.0,-5. 

.g-al/l 

Oj 

STD 
OBS 

,?  o  0  0 

0374 

3069 

2441 

0035271 

OOOC 

14600 

222 

0000 

0274   306°    ?441 

14600" 

038   062   005   001 

004 

222 

STD 
OBS 

0010 
0010 

OOPO   331?    2662    0014270 
0000   3313    256? 

0025   1446°  1004 
14469  1004 

051   083   005   001 

005 

1230 

STO 
OBS 

0020 

-0144   3342    2691    0011529 

0038   14407   870 

222 

0020 

-C144   3342    2691 

14407 

070   094   Oil   021 

005 

STD 

0030 

-0161   3347    2695    0011095 

0049   14402   784 

222 
222 

OBS 
OBS 

0030 

0049 

-0161 
-016S   3357 

784 

14403   756 

084  126   014   037 

085  128   013   043 

007 
008 

890 

STD 
OBS 

0050 

-0168   335S    2704    0010220 

0070   14403   756 

22  2 

■• 

-0166   3368      i  1 

14410 

073   109   005   035 

006 

STD 
OBS 

0075 

-0166   3368    27  13    0009424 

0095   14410   757 

222 

00" 

-0167   3372    2716 

14414   758 

067   086   004   046 

005 

894 

STD 

0100 

-0167   337?    2716    0OC9106 

0118   14414   758 

22? 

STD 
OBS 

0125 
0146 

-0162   3374    2717    0008949 
-0158   3376    2719 

0141   14421   756 
14427   754 

071   095   004   066 

007 

891 

ST? 
OBS 

0150 

-0155   3377    2719    0008732 

0163   14429   749 

222 

0197 

-009?   3391    2729 

14468   654 

083   101   004   059 

008 

787 

222 

STD 

OBS 

0200 
0247 

-0C98   3392    272,:>    0007796 
-0024   -4C5    2737 

0204   14470   651 
14510   619 

090   106   004   078 

Oil 

759 

STD 

OBS 

0250 
T0296 

-0020   3406    2738    0007030 

0241   14512   620 

222 

0039   3416    2743 

14548   621 

087   107   003   081 

010 

775 

STD 

0300 

0C42   3417    2744    00C6541 

0275   14550   617 

STD 
OBS 
OBS 

0400 

0110   3440    2756    0005270 

0334   14C01   552 

211 
211 
211 
211 
211 

T0400 
0425 

0110   3440 

0126   3444    276C 

14601   552 

14613 

098   130   007   122 
082   113   003   077 

017 
Cll 

702 

OPS 
OBS 

OBS 

0449 

0474 

0498 

0125   3446    276? 
0150   3449    2762 
014  2   34  50    2  76  4 

14616 
14632 

14633   550 

094   109   004   115 
088   119   004   086 
087   113   004   099 

v-16 
014 
014 

705 

STD 
OBS 

0500 

0143   3450    27o4    0004779 

0384   14633   550 

211 
211 
211 

21  1 

0522 

C144   3452    2  ?65 

1h63d 

087   121   004   096 

014 

OBS 
OSS 

OBS 

0547 

0571 

T05Q5 

0135   3452    2  766 
011°   345C    2765 
0118   3451    2766 

14638 
14635 
14638   543 

086   129   018   153 
090   107   006   094 
073   111   007   091 

021 
015 
014 

692 

STD 

0600 

C 1  16   3451    2766    00 

0431   14638   543 

STD 
OBS 

C700 

0083   3450    2768    00C4365 

0475   14640   542 

211 

0793 

-053   3449    276B 

14644   537 

115   150   006   179 

033 

675 

STD 

0800 

0056   344°    2768    0004249 

0516   14644   537 

STD 
OSS 

n  9  0  0 

3036   3446    2769    0004174 

0561   14652   533 

2!  1 

TO"! 

0024   5447    --.  ~ 

14662   517 

103   123   005   097 

023 

644 

STD 

1000 

0023   3447    2769    0004126 

0602   14663   515 

211 

OBS 

1091 

0019   3449    2771 

14677   486 

121   163   004   188 

605 

2j  1 
21  1 

STD 
OBS 

OBS 

1100 
1141 

T1190 

0019   3449    2771    0003957 
0018   3448    277-' 
0   .-   /449    2771 

0642   14678   481 
14684 
14690   434 

098   122   005   132 
104   132   005   104 

028 

538 

STD 

1200 

0011   ?44C    277  1 

0682   14691   430 

STD 
OBS 

1300 

-0003   3449    2771    0003805 

0720   14702   398 

197 

T1398 

-0015   344i    2771 

1471?   376 

128   161   006   158 

050 

466 

STD 
OBS 

OBS 

1400 

-0015   344 S    27  n 

0751:   14713   378 

197 
197 

1448 

1404 

\        ?449    277? 
<440     ?773 

14719 
14725   369 

131   16?   006   169 
152   18<J   004   192 

053 

065 

454 

1°7 
197 
197 

197 
197 

STD 
OBS 
OBS 
OBS 
OBS 
OBS 

1500 

1541 

T1588 

1638 

I6se 

17?  7 

-0026   144-    2773    0003547 

-  0  0  ?  0   ?  4  c-  0    2  774 

- 

-0033   3450    2  774 

-0?36   3450 

-0037   3451    2  '  '' 

0794   14725   363 
14731 

350 
14746 

14753   338 
14761 

120   141   003   122 
112   136   003   109 
117   148   003   100 
140   17?   009   156 
130   165   004   130 

047 
040 
043 
038 
055 

415 

STC 
OBS 
OBS 

17  5  0 

-0038   5451 

14763   338 

197 

197 

T1788 
1811 

- 
-0038 

34  50 

3  4  5  0 

2774 
2774 

1476c 
1477: 

336 

121 
126 

163 

159 

005 

002 

113 
106 

058 

046 

412 

98 


U.S.  GOVERNMENT  PRINTING  OFFICE  :  1965      O — 746-268 


